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THE association of hyaline membrane formation at the periphery 
of the posterior corneal surface with abnormality of the iris stroma 
and normal intra-ocular tension appears sufficiently interesting as a 
congenital anomaly to warrant the publication of the following 
notes. The first two cases were seen within eighteen months of 
each other and the striking similarity of the second case to the first 
led to a search for records of the condition, with the result that I 
have to conclude that it is either very rare or has usually escaped 
notice. That the latter is probably the case I am inclined to 
believe, since the appearances to be described are much more easily 


investigated with the slit-lamp than by any other method and it 


may be that more cases will be discovered now that bicmicroscopy 
has become almost a routine. Up to the present I have succeeded 
in discovering the condition in five eyes which have been examined 
with the slit-lamp, while reports of two other doubtful cases not so 
examined have been traced. 

I wish in the first place to tender my sincere thanks to Drs. Alex 
Macrae and J. S. Arkle of Newcastle-on-Tyne, Dr. J. A. Ross of 
Carlisle, and Dr. A. J. Ballantyne of Glasgow, for having called 
my attention to the cases and for their courteous permission to 


publish them. 
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Case I. E.H., male, aged 29 years. 


— 0°5 D. sph. 
— 1°25 D. cyl. 180° 6/6 (most). 
Left ~ + 0:25 D. sph. 
me YES LOS D. cyl. 70° 6/4 (2). 

The tension of both eyes is normal and the discs are not cupped. 
The patient had, at the time of his first examination by Dr. Macrae, 
sustained a slight injury to the right cornea. This healed normally. 
The condition of the left eye attracted Dr. Macrae’s attention, 
although the patient was unaware of any abnormality. There was 
no history of anything wrong with the left eye at any time within 
the patient’s memory and the anomaly is undoubtedly congenital. 

Focal illumination and slit-lamp examination reveal the following. 
Right eye. Iris normal except that the lesser circle is extremely 
near the pupil margin, and there are a few tags of vascular remnants 
attached to it. The eye is otherwise quite normal in appearance. 
Left eye. The cornea appears slightly smaller than that of the 
right eye, and the pupil looks contracted on superficial examination. 
On more detailed examination it can be seen that gross abnormalities 
of the cornea, iris and pupil margin are present. The central part 
of the cornea is normal all through, as are the epithelium and 
substantia propria over the whole extent. In the periphery how- 
ever, a semi-transparent hyaline membrane appears applied to the 
posterior surface of the cornea almost throughout its whole circum- 
ference. The inner edge of the membrane forms roughly a circle, 
concentric with the margin of the cornea and lying at about a 
quarter of the distance from the limbus to the centre of the cornea 
from it. From this inner margin the membrane extends outwards 
into the angle practically the whole way round, a small gap (roughly 
between 1/7 and 1/8 of the circumference) occurring in its peripheral 
part (though not in its inner edge) at 10 o’clock. This membrane 
is applied firmly to the posterior surface of the cornea round most 
of the circumference. In the lower part however it stands away 
from the cornea (except at its inner edge) for a short distance, 
forming in section a chord to the arc of the corneal curve. It is 
slightly granular in texture and imperfectly transparent. The 
inner edge is marked by irregular small masses of pigmented tissue 
(pale golden brown) similar to the pigmented tissue composing the 
anterior layer of the iris. The pattern of the iris stroma can be 
faintly seen through the hyaline membrane and appears in places 
(especially the lower nasa) side) to be irregular and fluffy, the 
normal radial appearance being lost. In some places, chietly 
immediately below, the periphera) parts of the superficial radial iris 
vessels come forward and adhere to the deep surface of the hyaline 


membrane. 





Right eye ¢ 
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The superficial layer of the iris stroma is composed of abnormally 
thick, coarse and sparse golden brown strands, which represent a 
much thickened peripheral part of the pupillary membrane. They 
extend right up to the pupil margin and would overlap it if the 
pupil were dilated. Through the gaps between these strands the 
deep layer of the stroma can be seen. This is paler and greyish in 

colour, and rather thinner than normal in that the sphincter can be 
easily seen through it. 

The uveal border at the pupil margin is abnormally thick and much 
puckered. From its upper portion a curious small fluffy whitish 
mass with a few grains of pigment on its surface hangs free by a 





Fic. 1. 


The iris of Case I, and the membrane in section. 


narrow pedicle and just overlaps the edge of the pupil. It resembles 
a little mass of organised exudate, but since no other inflammatory 
signs are present and the mass has no adhesion to the lens capsule, 
it also is probably congenital in origin and may represent connective 
tissue remains. It cannot be true pupillary membrane since it is 
not continuous with the lesser circle, although, since this lies 
abnormally near the pupil margin, it is possible that it may 
represent a displaced portion. 

Fig. 1 gives some idea (extremely diagramatically) of the arrange- 
ment of parts. The linear diagrams show the cornea and membrane 
in optical section in the narrow beam of the slit-lamp. At 7 o'clock 
it stands away completely from the cornea, at 6 o’clock its inner 
edge projects as a sharp ridge, while further round it fades into the 
cornea much more gradually. 


The outstanding features of this curious anomaly are the trans- 
lucent membrane on the periphery of the posterior surface of the 
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cornea, the thick coarse strands of iris stroma extending to the 
pupil margin and the good visual acuity and absence of all symptoms. 

About eighteen months after having seen this case, Dr. Ross 
asked me to examine a patient of his with a similar condition in 
both eyes. This forms Case II. 

Case I]. W.E. M., female, aged 8 years. This child had been 
referred from a school clinic on account of poor visual acuity. She 
has myopic astigmatism. 


‘ght vision = 6/36 ¢ — 20D: SPh: 
Right vision = 6/36 c — 45D. cyl. 10° 
goo ah ee ~—3°0 1D. sph. 

Left vision = 6/36 C—30p. cyl. 5° 


Full correction of the error failed to bring her to normal. The 
tension of both eyes was normal. 

The right eye (Fig. 2) shows an exactly similar hyaline membrane 
applied to the peripheral part of the posterior corneal surface. It 
does not extend the whole way round however, being absent from 
“10 o’clock to 2 o’clock.” It presents the same slightly irregular 
edge but this is not pigmented. At one point (5 o’clock) there is 
an anterior synechia of the superficial layer of the iris stroma to the 
back of the membrane. The deep layer of the stroma is normal 





Pias 2 


The right iris of Case II. 
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with blue-grey background and white walled vessels. The super- 
ficial layer however shows the same kind of abnormally coarse sparse 
strands does Case I. In the second case these do not extend 
the whole way round, the iris being quite normal from “5 to 10 
o'clock,” although the hyaline membrane is present here. Over the 
rest of the iris are very coarse, pale buff radiating strands uniting at 
the very coarse lesser circle, which overlaps and obscures the uveal 
border of the pupil. At ‘1 o’clock”’ five of these strands unite and 





Fic. 3. 
The left iris of Case II. 


pass forwards across the anterior chamber to the back of the cornea. 
Here they adhere, two of them being adherent right to the corneal 
margin. These strands are seen in Fig. 2 at A. The lesser circle 
from “5 to 10 o’clock”’ is normal. 

The left eye of this patient shows a similar but not so well-marked 
condition (Fig. 3). There is also a small spindle-shaped lens 
opacity in this eye, which may account for the diminished visual 
acuity, this eye being otherwise the more normal of the two. The 
hyaline membrane in this eye extends round the whole circum- 
ference of the periphery of the cornea, though in places it is very 
narrow. There is no pigment at its edge. At ‘11 o’clock”’ there is 
one anterior synechia of a superficial band of iris stroma to it. As 
in the right eye the superficial leaf of the iris shows the develop- 
ment of abnormally coarse strands, slightly (but not so much as in 
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the drawing) deeper in colour than the rest of the stroma, which is 
quite normal. 

Case III. The notes of this case, about a child, were sent me by 
Dr. Arkle. Fig. 4: shows a portion of the eye as seen with the slit- 
lamp. In the part shown the hyaline membrane can be seen 
obscuring part of the iris stroma which is here adherent to it for a 
segment of the circumference. In this position the membrane was 
not adherent to the back of the cornea, but there were several other 
folds of it present which were definitely in contact with Descemet’s 
membrane. Both the adhesion of the stroma to the membrane and 














Fic. 5. 


The right eye of Mr. Ballantyne’s case. 


Reproduced by permission, from the Proceedings of the 
Royal Society of Medicine. 


the ending of this above and below (in the drawing) as a narrow 
strand have their counterpart in Case I (upper outer segment in 
Fig. 1). The main difference from the other cases appears to be 
relative normality of the iris stroma and the absence of the coarse 
strands seen in the superficial layer. There were no signs of injury 
or inflammation. 

Case IV. This, Dr. Ballantyne’s case, has already been published 
in the Proceedings of the Royal Society of Medicine* from which 
Fig. 5 and the description which follows have been taken. 

The eye was that of a female infant, six days old, who was 
brought to the Glasgow Eye Infirmary on account of swelling of 
the lids. In addition to a small coloboma of the lid, two con- 
junctival dermoids and a sub-conjunctival lipoma, there were certain 
intra-ocular abnormalities. These are not entirely comparable with 
those of the cases described above but present certain interesting 























Fic, 4. 


A portion of the iris of Case III seen with the slit-lamp. 
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features. In the first place there was a large coloboma of the iris 
up and out, a condition not present in any of the other cases. 
Secondly, there were definite signs of intra-ocular inflammation, 
namely, keratic precipitates and an aqueous flare, no signs of which 
were present in the other cases. This may possibly be related to 
the fact that this patient was by far the youngest of the series. 
One cannot deny the possibility of. the presence of intra-ocular 
inflammation in the other cases at birth, since they were not 
examined. Thirdly, three bands of hyaline tissue stretched across 
the anterior chamber from angle to angle, two of them attached to 
the spot occupied by one of the dermoids, which overlapped the 
cornea. One of the bands was also attached to the back of the 
cornea near its centre. The bands were translucent and lay on a 
plane anterior to the iris and in no way resembled persistent 
pupillary membrane. The appearance of the eye is seen in Fig. 5. 
These bands appear to have been of the same nature as those in 
the other cases, but differ from them somewhat in their arrange- 
ment, since their inner and outer edges are straight and do not 
tend to follow the limbal curve. Ballantyne, in his summing 
up of the unusual features of the case. refers to Van Duyse’s article 
in the French Encyclopaedia of Ophthalmology. He quotes from 
this cases of combinations of congenital anomalies, such as the 
association of lid coloboma, epibulbar dermoid, and dermo-lipoma, 
which is well known, and of (rarer) coloboma of iris and lid, and 
coloboma of lid with intra-uterine irido-choroiditis. Ballantyne 
says that in one of Van Duyse’s cases there was corectopia, a thin 
plaque of tissue was attached to the posterior surface of the cornea 
and from this there were filaments passing to the iris beyond the 
lesser circle which he looked on as part of the pupillary membrane. 
There is some resemblance here to Ballantyne’s case, but the bands 
on the back of the cornea do not seem to bear much resemblance 
to pupillary membrane. The most important point made by 
Ballantyne is the presence in his case of foetal cyclitis which 
cleared up under atropine and dionine. 

In addition to Ballantyne’s case, the records of two other doubtful 
cases have been found. These constitute Cases V and VI. 

Case V. Described by Stephenson‘ in 1908. This case occurred 
in a five months old baby in whom examination was somewhat 
difficult. It was unilateral, the affected eye having a slightly 
smaller cornea than the other. There was a small oval pupil 
in the upper nasal quadrant at the junction of a dull, washed-out 
looking iris and an arcuate strip of tissue of a light blue colour 
which occupied the upper and inner part of the anterior chamber. 
This “appears to lie in a plane somewhat anterior to the iris tissue 
and may even be on the posterior surface of the cornea. The 
impression . . . is that it overlies the iris and that if it could be 
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removed, iris tissue would be found behind -it.” At the extreme 
periphery a narrow zone of iris could be seen. The eye was not 
examined more in detail and no mention is made of the structure of 
the iris stroma. The case is not exactly comparable with mine for 
three reasons: (1) The membrane was more opaque than in my 
cases. (2) It did not extend to the periphery of the cornea, and 
(3) the pupil was excentric. 

Case VI. The second doubtfully comparable case is that des- 
cribed by Coats® in his Hunterian lecture in 1910. He deals 
exhaustively with the microscopic appearances of the highly 
abnormal microphthalmic eye of a six days old child with multiple 
congenital deformities. He describes a long-meshed membrane 
lying on the anterior iris surface and continuous both with the 
pupillary membrane (in this case abnormally adherent to the cornea) 
and with the loose tissue in the corneo-iridic angle. He considers 
that it bears some resemblance to Stephenson’s case, and says, 
“Microscopically the fibrous tissue was continuous with the 
pupillary membrane whereas clinically the tendinous character of 
the sheet differs entirely from the appearance produced by per- 
sistence of that structure. Further investigations are evidently 
required, but unless it be a layer separated off from the cornea I 
know of no other structure from which a membrane lying on the 
anterior surface of the iris could be derived.” 

Thus we have in all of the eyes so far described the presence of 
an abnormal hyaline membrane on the posterior surface of the 
cornea. In three of the eyes there was also an abnormally coarse 
anterior layer of iris stroma (pupillary membrane layer) adherent in 
places to the hyaline membrane. In all of them the deep layers of 
iris stroma were normal, and in all the tension was normal. 

The first two patients show the following differences. In the 
first the condition is unilateral, in the second bilateral, and in the 
first the refraction is slightly hypermetropic and the visual acuity 
normal and in the second there is myopic astigmatism and diminished 
visual acuity, though this may depend on the patient’s youth and 
on the presence in one eye of a lens opacity. 

If any explanation of the condition is to be attempted it is 
obvious that in view of its undoubted congenital character two 
points must be considered. 

1. The possibility of a similar condition arising from any cause 
in post-natal life. 

2. The possibility of a purely embryological explanation. 

The first point opens up the question of the new formation of 
hyaline material in the eye under conditions of chronic irritation. 
This is quite well known to occur and has been described in both 


glaucoma simplex and in chronic iridocyclitis. Such hyaline 
formation does not, however, entirely correspond with that present 
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in the two cases. According to Collins and Mayou! it is more often 
found in cases of infantile glaucoma (buphthalmos) than in glau- 
coma simplex of adults. They state that “A new formation of a 
hyaline membrane on the anterior surface of the iris may be 
produced beneath its layer of endothelial cells.’”’” This appears to be 
continuous with Descemet’s membrane round the angle and in 
the adult cases to extend over the peripheral anterior synechiae. It 
therefore seems to be produced by the mesoblastic endothelial cells. 
No mention is made in this connection of the presence of a second 
hyaline deposit on the back of the cornea, neither is any indication 
given of whether the presence of the hyaline tissue should be 
regarded as cause or result of the rise of tension. Its presence in 
infantile glaucoma (where the possibility of its antenatal formation 
can hardly be denied) makes it slightly more probable as a cause. 
With regard to its occurrence in chronic iridocyclitis, Herbert’s 
paper? should be studied in extenso. He used selective staining 
with acid orcein on the anterior parts of chronically inflamed eyes, 
and sought to establish the fact that pathologically separated 
cells (especially epithelial cells) tend to produce cell membranes 
stained by orcein and sometimes coalescing to form sheets. 
He showed a photograph in which “the limitans externa of the 
ciliary body ended in a glass membrane network representing 
the periphery of the iris dilator . . . a glass membrane connection 
of the ciliary muscle with the ligamentum pectinatum could be 
readily traced.” He also states that free epithelial cells may 
wander forward and lead to laminated hyaline material on the 
corneal side of the angle. A gap is usually left between this and 
the commencement of Descemet’s membrane, which is not over- 
lapped by the new tissue. In some cases however, this is not so. 
Herbert says “In cyclitis laminated tissue in the anterior chamber 
lacks the dense glassy appearance and the staining characters of 
glass membrane, and it may be found extending up beyond the 
middle of the back of the cornea. As is well known, it may be 
covered by a fairiy thick single layer of dense new hyaline tissue 
exactly like Descemet’s membrane . . . . In cases where the new 
tissue lying on the back of the cornea had evidently been laid down 
in successive stages, inner coverings of glass membrane have been 
found upon each accumulation of laminated tissue, so that in 
section Descemet’s membrane appeared to divide possibly more 
than once as it passed down.” In these cases, however, there was 
definite inflammation and the hyaline tissue was mainly present 
over the lower part of the cornea, namely, in the area of the 
majority of the cyclitic deposits. There is no mention of any 
inflammatory case in which it extended all round. In the discussion 
following Herbert’s paper, Collins described a case of buphthalmos 


in which Descemet’s membrane extended on to the anterior surface 
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of the iris and also a case of congenita) anterior synechiae in which 
the iris strands were covered with a prolongation of hyaline material’ 
from Descemet’s membrane. It is wel] known that the lens 
epithelium can produce hyaline material under irritation as also can 
the pigment epithelium. It therefore seems possible that both 
epithelial and endothelial cells in the anterior part of the eye can 
produce hyaline material under stress of inflammation. 

In the cases under consideration in the present paper, however, 
there seems very little evidence that the abnormal membrane on the 
back of the cornea could have been so produced. In none of the 
cases except Ballantyne’s was there any trace of precipitates, nor 
were there any posterior synechiae of the uveal border in any case. 
The anterior synechiae and the abnormal portions of the iris stroma 
involve only that portion of the mesoderm concerned in the form- 
ation of the pupillary membrane, and it is difficult to imagine an 
inflammation of this alone, although it is of course possible. One 
can say with some certainty that a similar condition to that 
described does not arise during post-natal life, but the presence of 
precipitates in the one case makes it possible that foetal inflamma- 
tion may still be the determining cause. 

Secondly, the question of a purely embryological explanation 
arises. If one wishes to consider this, one realises at once that only 
the broad term “aberration of development ” will in any way 
describe the condition. No postulation of an arrest at any foetal 
stage will help, since at no time after its formation is the pupillary 
membrane adherent to the cornea, nor is this covered by peripheral 
hyaline tissue in normal development. j 

All that one might possibly suggest as an embryological explanation 
is an abnormality (increase in amount and undue persistence) of the 
post-endothelial tissue which forms the Anlage of the pupillary mem- 
brane and anterior layer of the iris stroma. This post-endothelial 
tissue, which is marked in rodents but always very poorly developed 
in man, can be seen at the 12 mm. stage in human embryos (Fig. 6). 
It forms a loose mass of cells (mesodermal) applied to the back 
of the cornea round the periphery, and also, in fresh specimens, 
applied to the lens. {[t subsequently separates from the back of the 
cornea and extending over the front surface of the lens (possibly 
following a directional membrane already formed by condensation 
of the mesostroma in this region) forms the pupillary membrane. 
Deep to it a wedge of mesoderm grows in later with the extending 
margin of the optic cup to form the deeper part of the iris stroma. 
It might therefore be suggested that if this post-endothelial tissue 
remained too long in contact with the periphery of the cornea it 
might lead to the formation of hyaline tissue here (possibly meso- 
stroma) in origin) and a)so to abnormality of the pupillary membrane, 
since it also forms the basis of this. Indeed abnormality of the 
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FIG, 6. 


Cornea, lens and margin of optic cup of 12 mm. human embryo. 


A = space between epithelial and endothelial cells. 
B= post-endothelial tissue. 


C =epithelium. 
D =endothelium. 
E = lens vesicle. 


Reproduced by permission from the Trans. Ophthal. Soc. U.K. 
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post-endothelial tissue is known to occur, as in cases of congenital 
anterior synechiae and of imperfect differentiation of the angle. In 
these cases, however, the abnormally placed tissue usually resembled 
rather fluffy iris stroma and did not look like a hyaline reduplication 
of Descemet's membrane. 

In conclusion one can only say that the condition is congenital 
and that it is in all probability due to an abnormality of the post- 
endothelial tissue occurring at and after the 12mm. stage. The 
initial cause of the aberration and also the reason for its assumption 
of the peculiar appearance described must remain obscure, although 
the possibility of foetal inflammation acting as the initial cause 
must be admitted. 
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HOLES IN THE “POSTERIOR HYALOID-MEMBRANE” 
OF THE VITREOUS—REPORT OF A CASE 


BY 
J. RINGLAND ANDERSON 


MELBOURNE 


Few circular central apertures in the vitreous have been reported 
in English ophthalmic literature. Therefore the following report 
is given. 

The patient was a married woman, aged 30 years, who appeared 
to be exceptionally healthy, robust and free from septic foci. Her 
only illness had been a serious, though obscure, upset during the 
first few years of life. With a +9D. Sph. a delicate vertical mem- 
brane was visible in the left vitreous with a central aperture through 
which the optic disc could be clearly seen. This aperture was 1-5 
disc diameters, but six months later it had definitely increased in 
size. Temporal to it there was a much larger circular hole which 
was tilted so that its nasal margin was seen with +7-0 D. S. and 




















































Stereophotographs of central hole in ‘* posterior hyaloid’’ membrane of 
vitreous showing (1) central area of fundus. The membrane lay too far 
forwards to be in focus in this view, but it was sufficiently dense to blur 
the detail of the retinal vessels beyond the disc margins. 

(2) and (3) show the margin of the hole and the blurred disc which is out 
of focus. The oval white area on one of these photographs is due toa 
light reflex on the strong convex sphere through which it was necessary 
to take these views to bring the anteriorly situated membrane into focus 
with the binocular fundus camera. 




















PLATE 1. PLATE 2. 





PLATE 3. 


Diagram to show the edge of the annular aperture in the thickened 
‘“‘hyaloid’’ membrane. The edge is illuminated by the slit-lamp beam. 








PLATE 4. 


Posterior subcapsular iridescence of early complicated cataract as seen in Mrs. 
S's left eye. Numerous discrete posterior opacities were present as well as 


typical anterior axial embryonal dots. Numerous minute dot-like opacities are 
seen throughout the vitreous, the anterior framework of which shows partial 
destruction and filamentary bands. 
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its temporal edge, which was almost in contact with the retina, was 
in focus with a - 4-0 D. Sph. In the temporal periphery lay several 
indistinct white retinal foci and in front of one.of these and still 
partially connected with it lay a smaller annular opening, while 
towards the nasal periphery lay several clusters of smaller holes. 
(Plate 1). The vitreous was clear except for fine dust and this 
membrane which obscured the retinal vessels where not seen 
through apertures (Plate 2). Examination of the vitreous of the 
other eye was difficult owing to the presence of a secondary post- 
cortical cataract, which had caused loss of vision during a period 
of 18 months, but it was possible to see, through the semi-opaque 
lens, a central aperture in the vitreous similar to that in the left 
eye. Biomicroscopy of the ‘‘hyaloid’’ membrane was difficult 
because of its posterior situation. It appeared to be situated one | 
and a third lens diameters (antero-posterior) behind the posterior 
surface of the lens. The edge of the aperture was bright in direct 
illumination and the surface of the membrane was grey and 
covered with scattered spots (Plate 3). No structure was discernible 
within the aperture. This could be accounted for by transparence 
of the fluid lying between the membrane and the retina. Owing 
to the posterior situation of the membrane it could only be seen 
when the axes of the microscope and the slit-lamp almost coincided 
with the optical axis of the eye. If the axis of the incident light 
was more oblique, numerous fine white vitreous strands were seen 
as well as numerous dots lying immediately behind the lens. 
The lens of this eye showed typical iridescence and fine posterior 
cortical opacities (Plate 4). The lens of the other eye showed 
more advanced opacification and marked iridescence, and the 
cornea showed extensive endothelial bedewing. 


The Nature of the Membrane 


Two characteristics of vitreous that has prolapsed during an 
operation are well known. One is its tendency to remain in the 
wound without spreading as if held within a limiting membrane. 
If the prolapse is small it may even retract within the globe during 
the subsequent day or two. The second characteristic is a tendency 
to spread and become uncontrollable if either it is opened, or by 
increasing in quantity, it overcomes the controlling force. These 
observations have been used to support the theory that a ‘‘hyaloid”’ 
membrane surrounds the vitreous body. As no such membrane 
exists these features can be explained by the existence of a surface 
condensation similar to that which surrounds most gels. The 
ability of the vitreous to shrink and retract is probably due to 
its ability to give up its fluid content. 

The vitreous membrane under consideration was more than a 
condensation. It was sufficiently opaque to blur one’s view of 











462 THE BRITISH JOURNAL OF OPHTHALMOLOGY 


fundus details. The existence of a delicate membrane resulting 
from some obscure degenerative or inflammatory lesion is sugges- 
ted. The presence of vitreous dust and of early opacities in the 
lens of the.same eye and of an advanced cataract in the other 
eye is further evidence of the existence of some morbid: process. 
Probably the shrinkage of the vitreous had separated the membrane 
from the retina. Though the posterior surface of a detached vitreous 
tends to develop a cellular-membrane, as does the retina when 
detached, yet the membrane in the case under consideration pro- 
bably existed prior to the separation. Secondary membranes which 
form on the vitreous have been considered instrumental in the 
production of retinal tears. Possibly when the posterior limiting 
membrane is fragile at the time of its detachment, it separates in 
fragments which form floating opacities, rather than a thin layer 
with one or more apertures. 

The central part of the membrane lay several millimetres in front 
of the retina. This finding suggests a marked shrinking forwards 
of the vitreous. It is well known that such a state, with 
complete liquefaction of the posterior half of the vitreous, 
is common in distended globes, in myopia and staphyloma, and 
in other conditions. Frequently the vitreous consists simply of 
a broad vertical band, running across the globe, attached only by 
its base near the circle of the ora serrata. The ‘‘white of egg’’ 
coagulation after cauterization is found much more frequently 
when. the retinal hole lies close to the ora serrata than when it 
lies posteriorly. In the latter, the true vitreous is not touched 
and so no coagulation occurs. This proves the presence of 
posterior vitreous liquefaction. There is often a striking difference 
between the solid nature of the first bead of vitreous that escapes 
and the very fluid appearance of that which follows. 

In 1885 Iwanoff described a single layer of endothelial cells on 
the inner surface of the retina in chronic retinitis. Since then 
much interest has been taken in such membranes. Collins and 
Mayou (1912) and Parsons (1905) describe this condition. It is 
conceivable that cyclitis or an anterior ocular inflammatory con- 
dition could produce such a change. Such membranes have rarely 
been observed ophthalmoscopically. If one detached with the 
vitreous it might resemble that seen in the case under consideration. 
The nature of epi-retinal and particularly epi-papillary membranes 
has recently been discussed by Samuels (1931). 


The Genesis of Apertures 


When a vitreous body becomes detached from the membrana 
limitans interna retinae it may remain attached to either the optic 


disc, some old inflammatory retinal focus or a scar from an old 
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injury. When the posterior limiting membrane of the vitreous 
separates from the margin of the disc, it tears away from the wide 
funnel-shaped expansion of Cloquet’s canal, Martegiani’s area. 
If a so-called hyaloid membrane separates from such points 
of attachment a series of holes may become visible. Similarly, 
after a cataract extraction, an anterior rounded aperture may be 
found which exposes an area of clear primary vitreous or one that 
is clear because of liquefaction. 

Baenziger in 1891 and Vogt and Stahli, more recently, have 
reported a central aperture, due to separation of the vitreous from 
the optic disc, as a relatively common finding in myopia and 
senility. It has been found during slit-lamp examination of the 
fundus by Koeppe’s method and by indirect arc lamp ophthal- 
moscopy, with a plane mirror. Vogt (1924) classes this pre- 
papillary ring-shaped opacity as one of the most frequent vitreous 
opacities of the senium and of myopes. Its development is 
accompanied by photopsiae, which last as a rule only for a few 
days, and by the appearance of a more permanent ring which after 
some months alters in form and position. Vogt considers this ring 
to be just as characteristic of the senium as circum- and pre- 
papillary atrophy, and posterior cortical lens opacities, etc., are. 
The ring hovers at a variable distance in front of the optic disc 
and sometimes, when seen from the side, it will appear oval though 
somewhat distorted. Such a ring probably plays no part in the 
evolution of a spontaneous retinal detachment. The development 
of this aperture necessitates a more or less complete release of the 
posterior vitreous by the retina which may be a substitute for 
retinal detachment. Though Vogt considered that the separation 
of such a membrane and the formation of a central aperture 
probably played no part in the evolution of a spontaneous 
retinal detachment, yet recently (1932), he has described an elderly 
myope who developed a total detachment and an extensive para- 
macular hole (5 disc diameters x 2 disc diameters) some years after 
the sudden onset of a vitreous detachment. It is interesting to 
note that though it was necessary to cauterize 22 mm. from the 
limbus yet the retina completely reattached. 

Vitreous detachment is a condition not always recognized, 
probably because of the vitreous opacities which accompany it. 
Sudden movement or prolonged strain or contraction of vitreous 
bands may cause detachment of the vitreous or even of the retina. 

Lister describes variations in the appearance of the posterior 
limiting layer in vitreous detachment. It may be shaggy, blurry 
and indefinite or quite clearly defined. In other cases it may be 
thrown into delicate folds. Injury, inflammation or haemorrhage 
may produce localized attachments between the vitreous and the 
retina. Most frequently however such attachments are due to the 
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scattered foci of chorio-retinitis, a characteristic of myopic and 
senile eyes. These may exert tension on both tissues and produce 
photopsiae. If the vitreous becomes detached, a tear in the posterior 
limiting layer results, or, if the retina is also adherent to the choroid, 
a retina) tear may form. The adherent retinal tissue may remain 
attached to the vitreous and produce a tear with a lid (Plates 
4 and 6) or it may adhere to the choroid and a circular hole without 
a lid be produced. : 

Lister (1922) stated that he had seen one central vitreous hole 
and two that were due to the hyaloid membrane having torn 
its mooring from a patch of retino-choroidal atrophy. Most of the 
reported apertures of this kind have been associated with an 
unusually dense posterior limiting layer. This makes the margin 
of the hole easier to find and enables it to maintain its circular shape. 

Rea (1923), Gimblett (1923) and Bedell (1925) each describe an 
annular opening in the posterior ‘‘hyaloid membrane.’’ In the 
vitreous described by Goldstein (1923) an almost circular hole and 
a patch of chorio-retinal atrophy of corresponding size were seen. 
Purtscher’s patient (1919) showed a similar appearance. Kraupa 
has seen tears in the periphery of the vitreous with an arc-lamp. 
Isakowitz (1926) reported an example of a ‘‘hyaloid’’ hole associz ted 
with a small retinal detachment. It appeared as if contraction in 
the neighbourhood of the macula had produced the tear. The 
membrane around the hole obscured the vessels and was approxi- 
mately 2 mm. in front of them. The detachment, however, was not 
typical of the spontaneous type, and was associated with vascular 
degeneration and haemorrhages. 

Bilateral senile vitreous rings were reported by Isakowitz (1932). 
The patient, an emmetrope, aged 57 years, had observed a ring- 
shaped shadow before one eye for nine months and before the 
other for three months. The opacities could be clearly focussed 
with +80 D. Sph. to +10-0 D. Sph. lenses. 

Kraupa (1919, 1923, 1924, 1925) has studied the origin of such 
ring-shaped holes and the development of typical vitreous opacities 
of myopia from the remnants of the posterior limiting layer. In 
one of his patients this layer was torn from a large choroidal lesion. 
Later, as it separated from the optic disc, two holes developed in 
it. As the perforated layer was slightly detached and thickened it 
tended to obscure the retinal vessels. When separation was com- 
plete a short cord remained adherent to the vessel entrance in the 
disc and two holes appeared in the vitreous like the circular rims 
of a spectacle frame. They later merged into one. 

There is little that one can confuse with a central annular open- 
ing in the vitreous. It is unlike all other vitreous opacities and the 
vestigial remnants associated with Cloquet’s canal. If the ring is 
tilted and seen in profile it may be more difficult to recognize. The 




















PLATE 5. 


Pear-shaped retinal hole in the superior temporal quadrant of a non- 
myopic female patient aged 60 years. Immediately below and ata 
slightly anterior level lies an elongated retino-vitreous adhesion. 
This is opaque and appears yellow when seen in the convergent beam 
of the ophthalmoscope. It is assumed that it once formed the lid of 
the retinalhole. Such an opacity is at times a guide to the site of a 
hole. After the patient had been recumbent for two days this adhesion 
was found to be closer to the tear which had become more slit-like. 








PLATE 6. 


Mr. L. Round hole below retino-vitreous adhesion, a tear with ‘‘a lid.”’ 


1. Erect posture. 2. Recumbent posture. 3. After scleral puncture and 
insertion of scleral stud. 4. After two seconds cauterization. 
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ring is never smaller than one disc diameter and is usually two 
or three times as large. One is struck by the marked parallax 
that exists between the margins of this opening and the optic disc. 
This results from the extreme displacement forwards of this ring. 
It may be in focus with a lens in the ophthalmoscope that is 
17 D. Sph. more convex than that which brings the disc details 
into focus. 

Not uncommonly one finds an irregular ring-shaped opacity in 
a degenerate vitreous. Such an opacity may be seen by the patient 
as a ring and at times it is possible for him to make a sketch 
of this opacity. Probably these opacities are late forms of the 
opacity described in this paper. They certainly are coarser and 
more irregular. 

Amsler’s experimental researches (1930) based on measurements 
of the reflex by photography, showed the annular opacity to be 
6 mm. in front of the optic disc. One of his patients was able 
to draw the round window through which she appeared to be 
looking. Another, a doctor of medicine, who had had a retinal 
detachment for two months, described how, 12 days before the 
sudden appearance of a dark curtain, a diffuse mist developed, 
in the centre of which was ‘‘un noeud de chirurgien mal noué,”’ 
a badly-tied surgeon’s knot, the interior of which was clearer than 
‘the surroundings. In two of Amsler’s cases retinal detachment 
appeared to follow separation of the posterior hyaloid. In one of 
these the ring was tilted and so appeared oval. These two tears 
appeared to be from 1 to 2 mm. in front of the optic disc. Amsler’s 
most interesting observations were those relating to the alterations 
in shape and position of such rings after cauterization for retinal 
detachment. Before operation they were concentric with the ora 
serrata and. afterwards they were elongated and drawn towards 
the scar. In one case the ring appeared to be displaced 4 disc 
diameters from its original site. 


Summary 


1. A report is made of a healthy patient with various apertures 
in a vertical membrane situated in each vitreous. They were 
associated with cataracta complicata and fine retino-choroidal 
changes. 


2. Reference is made to similar central apertures in myopia 
and the senium and to eccentric and more irregular openings after 
retino-choroidal disease. 


3. As a sequel to some pre-existent morbid process the vitreous 
shrinks and becomes detached from the retina. This separation may 
tear a thickened posterior limiting membrane which is a product 
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of disease and may become thicker when detached. Through 
such a tear clear fluid passes to fill the space behind the vitreous. 
The membrane may contract and form opacities which float in the 
degenerate vitreous. It may, by tearing the retina, play some part 
in the evolution of one type of retinal detachment. 
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DISLOCATION OF THE RING OF SOEMMERING, 
ITS REMOVAL. WITH SOME NOTES 
ON ITS PATHOLOGY* 


BY 
FREDERICK TOOKE 


MONTREAL, CANADA 


Tue Ring of Soemmering may briefly be defined as the capsular 
remains of a cataractous lens containing, as is usually the case, 
some retained cortical cells, the centre of the lens having been 
penetrated and an aperture created by some intentional operative 
procedure; or possibly by a penetrating wound of unintentional 
or accidental character. It can readily be detected, in some cases 
naturally more clearly than in others, in the average aphakic eye 
where the lens has not been removed in its capsule. A very 
beautiful example of the Ring in situ is seen in a specimen 
supplied me by Dr. MacMillan, showing it held in suspension by 
the zonule of Zinn, and demonstrating certain pathological features 
common to the retained capsule as a rule, but peculiar to the case 
to which I am presently to refer (Fig. 2). 





*Read before the American Ophthalmological Society, Washington, D.C. 





DISLOCATION OF THE RING OF SOEMMERING 467 


Cases of dislocation of the Ring of Soemmering are usually 
found in myopic eyes, and probably for two very good reasons. 
The first is on account of a more or less atrophied, shrunken, or 
devitalized ciliary body, with ciliary processes which have, in con- 
sequence, to a large degree lost their tonicity, and they, with the 
zonule, have ceased to function in the process of accommodation. 
The second is because of the relative change in the character of 
the vitreous humour, a more or less liquid or fluid material 
having replaced the viscid or albuminous contents of the vitreous 
cavity. 

The very few cases reported of dislocation of the Ring have 
been associated mostly with myopia, for the reasons which I have 
attempted to explain, and most of these can point back to an 
early discission of the lens in an endeavour to arrest a progressive 
course of myopia, following a procedure suggested by Fukala 
many years ago, but now more or less abandoned. The case 
which I am reporting is no exception to this general rule and 
comes practically under the same category, involving the same 
general principles. 

After a careful search through the literature I have found that 
the cases reported of dislocation of the Ring are very few. Scarcely 
more than a scant half-dozen, and of these only one comes from 
an Anglo-Saxon source, the remainder appearing in German 
ophthalmic literature. This may possibly be due to the fact that 
myopia is more prevalent in Teutonic countries, or possibly that 
Fukala’s operation was given a more extensive trial in Germany 
than in English-speaking countries. Of all the cases recorded, 
however, there is not one in which the author has been able to 
tabulate a thoroughly complete case report, more particularly 
regarding an operative procedure and the subsequent pathological 
findings. This failure is, however, in more than one instance 
quite excusable owing to the site of dislocation of the Ring when, in 
consequence, material could not possibly be removed for sub- 
sequent pathological investigation and study. The present case, 
fortunately, presented none of these handicaps, and it will be, I 
think, the first one to appear in ophthalmic literature where all 
the requirements of a complete case report have been fulfilled. 

To refer briefly to the cases which have already appeared in 
the literature. 

Schneider (Amer. Jl. of Ophthal. 1927, Vol X, p. 273) reports 
a case occurring in a patient 40 years of age. The eye had been 
operated upon many years previously for the relief of myopia. 
The Ring was dislocated forward into the anterior chamber. 
The chamber was opened with a keratome and an endeavour was 
made to remove the lens remains. This was, however, found 
to be impossible as the capsule broke and the contents simply 
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melted away and was lost like so much milky substance. The 
Ring behaved exactly like a Morgagnian or hypermature cataract, 
and undoubtedly possessed the same pathological composition, 
although no pathological data were recorded. 7 

Wessely (Arch. f. Augenheilk., 1910, Vol. LXVI, p. 277) 
reports a case in a man 72 years of age. The dislocation had 
occurred backwards and outwards into the vitreous chamber. 
The eye involved showed extensive high myopic changes. There 
was a spot in the cornea as though produced by some previous 
penetrating wound. The Ring was held in position by organised 
fibres in the vitreous. It appeared blue-white in colour, and the 
details of the fundus could be seen through the aperture in the 
centre of the Ring. 

F. Poos (Klin. Monatsbl. f. Augenheilk., Apr., 1931, Vol. 
LXXXVI, p. 449) reports two cases :— 


Case 1.—Occurred in a man 47 years of age. Twenty-five years 
earlier Fukala’s operation had been performed with an apparently 
excellent result. The patient was a stone-cutter, and seemingly 
had sufficient vision to allow him to follow his relatively rough 
trade, and enough myopia remaining to allow him to read 
ordinary newspaper print without glasses. This Ring, as in 
Wessely’s case, was dislocated backward, and as vision was 
apparently very little disturbed the eye was left alone. The tension 
was not raised. It was the patient’s only eye, the other having 
been lost through an accident. 

Case 2.—-A patient 40 years of age had worn glasses for short- 
sight since 10 years of age. Fukala’s operation had been per- 
formed in each eye and vision in one eye had been lost through 
retinal detachment. In the second eye the dislocation of the Ring 
had occurred upwards in the fluid vitreous. There were character- 
istic myopic changes about the disc. Vision with - 4.00 D. Sph. 
=6/15, and tension with Schidtz’s tonometer was 22 mm. Hg. 

A. Jess (Klin. Monatsbl. f. Augenheilk., 1931, Vol. LXXXVI, 
p. 98) reports two cases :— 


Case 1.—A patient 57 ‘years of age. At the age of 17 he was 
operated upon for the relief of a congenital cataract, and glauco- 
matous changes had followed. There had been calcareous 
changes in the lens remains for several years following the 
cataract extraction. This dislocation had apparently been 
spontaneous, and it occurred into the anterior chamber. Tension 
was triple plus, and as the eye was painful and blind it was 
enucleated. The glaucoma was seen to have been produced by 
pressure of the root of the iris against Descemet’s membrane ; 
but a detailed description of the microscopic findings of the lens 
remains was not given. 
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Case 2.—A patient aged 62 years had been operated upon for 
the relief. of cataract. Nine. months following the operation the 
eye had suffered a blow from a piece of wood. There was no 
appreciable pain, but for two months there was gradual diminution 
of vision and glaucomatous symptoms became manifest with 
oedema of the cornea. A forward dislocation of the Ring had 
occurred into the anterior chamber; tension was raised to 30 mm. 
Hg (Schiétz). The Ring was removed with capsule forceps, and 
vision was improved from hand movements to 3/36. There was 
no pathological description of the removed Ring. 


The case which I am about to describe occurred in a male, 
aged 43 years. At the outbreak of the War, with commendable 
patriotic zeal, he presented himself before me as a volunteer for 
service in the Canadian forces. He stated that he had been 
operated upon fifteen years earlier for the relief of short-sight, 
and that following the operation the sight of the right eye had 
been lost. Loss of vision in the right eye was seen to be due 
to a complete retinal detachment. Vision in the left eye was 
6/15, with -1-5 Sph., +1-0 cyl. 120°. The pupil was regular, 
and no capsular remains appeared to occupy the pupillary area. 
A proper glass was prescribed for him, but he was naturally 
discharged as unfit for service. Fifteen years later, when 
working in a sawmill, he was struck by a chip of ‘wood on 
his only functioning eye. There was no appreciable pain; but 
vision was manifestly reduced. The patient was referred to the 
ward of the Royal Victoria Hospital, Montreal, where the follow- 
ing clinical Observations were recorded : Vision in the right eye 
equalled ’ no perception of light;*due to complete retinal detach- 
ment. * The ‘left eye was apparently quiet and’free from pain. 
The cornea was.clear, in so far as one could determine, and the 
anterior chamber of ‘normal depth. The iris was’ not oedematous, 
and the pupil .was semi-dilated. and fixed. Through the pupil, 
and lying. obliquely forward and outward, appeared the Ring. 
It was situated partly in the posterior, and partly in the anterior 
chamber, and it. seemed to%come as far forward as Descemet’s 
membrane, It did not alter its situation with any change in 
position 6f-the body. The Ring appeared like a tiny swollen 
pessary,*round, and measured from 12 to 14 mm.:in diameter : 
pearl-grey in colour, and with a very definite hole in its centre 
(Fig. 1). The situation of this hole and the oblique position of 
the Ring prevented a satisfactory view of the fundus. His best 
vision with correction was 6/36. Viewing the Ring with the 
slit-lamp, it appeared in many respects like the average completely 
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Fic. 1. 


Dislocated Ring of Soemmering following discission. 


Specimen of a Ring of Soemmering in its natural position, obtained 
following cataract extraction. 
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matured cataractous lens which had become dislocated. Its sur- 
face was bright and glistening, and the capsule presenting itself 
anteriorly was taut or tense to an extreme degree, without the 
slightest vestige of a wrinkle or crease on its surface. It was not 
a mere shrunken remains of a cataractous lens capsule, but rather 
a cataractous lens largely preserved in an almost tumescent 
capacity, possessing a distinct hole in its centre. There was no 
hyperplasia of the cuboidal epithelial cells which line the anterior 
lens capsule, and the retained cortical fibres within the capsule 
were more or less disintegrated or in a state of hypermaturity, 
although no calcareous or hyaline changes had occurred in them. 
The capsule, as one saw it, was intact: there were no signs of 
pigment or of synechiae suggesting a previous iritis, nor any 
evidence of leucocytes or vitreous cells in the anterior chamber. 
The intra-ocular tension was not raised. 

The removal of the Ring was approached in the following 
manner :—A crescentic flap measuring about 5 mm. was raised 
from above the upper limbus, through which a double needle 
suture was passed, the needle subsequently being imbedded close 
to the insertion of the superior rectus muscle. A Ziegler’s knife- 
needle was then inserted subconjunctivally from the temporal 
side, passed into the anterior chamber, through the aperture in 
the Ring, and fixed at the nasal side of the filtration angle. A 
very fine Graefe knife was then selected and a carefully guarded 
corneal section made above and towards the nasal side, passing 
behind the crest of the lens and beneath the previously dissected 
conjunctival flap. A pair of Kalt forceps was then introduced 
into the anterior chamber, one-blade passing about either side 
of the Ring, and meeting at the centre of the aperture. The 
knife-needle was then withdrawn. Gentle traction was then 
exerted, and the Ring was almost completely withdrawn with the 
exception of a small portion of capsule and cortex which remained 
below, to be subsequently absorbed, undoubtedly, where it had 
been held back or retained by some zonular fibres which had not 
been torn through. There was not a particle of vitreous escaped, 
the pupil was not distorted, the conjunctival flap was drawn into 
position, and both eyes were bandaged. Recovery was uneventful. 
Subsequent vision was 6/15, with - 6 Sph., +1-5 cyl. 85°, and 
J.1, partly, with the necessary addition. 

Slit-lamp investigation showed a moderate degree of parenchy- 
matous blurring of the cornea in the centre of the pupillary area, 
doubtless the result of trauma, and not noticed prior to the 
removal of the Ring, owing to its proximity to Descemet’s mem- 
brane. There was absolutely no evidence of capsular remains, 
but there was some sign of degeneration of the anterior vitreous 
fibres. There were no vitreous fibres in the anterior chamber itself. 
Tension with the Schidtz tonometer registered 20 mm. Hg. 
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Fic. 3. 


The lens capsule is divided into two portions; an anterior or zonular 
\amella, and the lens capsule proper, which here is split into at least 
two strands. The edges of these adjacent bands are regularly outlined 


and clearly defined, and the spaces between these are not occupied by 
cortical débris. The cuboidal cells lining the capsule are simple in 
their arrangement, even when detached and adjacent to the under- 


lying tumescent cortical remains. 


Fic. 4. 


Cortex has been clearly separated from the lens capsule. Cortex con- 
sists of many fibres which are intact, but a larger number form large 
tumestent spaces filled with broken-down amorphous débris. No sign 
of calcareous plaques. - The. capsule is seen to be split into two 
lamellae, the inner one, or that directed towards the cortex having 
ruptured. 
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Paraffin sections were made of the remains of the Ring and 
the following features were observed. They were, in the main, 
those of the ordinary cataractous lens, with one or two exceptions. 

One feature which struck my attention: most forcibly was the 
peculiar structure at one or two points of the elastic tissue lamina, 


known as the anterior lens capsule. Here it'is shown to have split 


into One, two,, or even more strata of even regular strands or bands, 
not wrinkled, and the inter-lamellar spaces not containing any- 
. thing of manifest cellular character (Fig. 3). Indeed in some 
places, separation of the lamella had been observed where no 
actual rupture of the capsule had occurred. That a definite or 


manifest rupture of the capsule did take place cannot possibly 
be gainsaid, as is clearly demonstrated in Fig. 4; but here the 
rupture is directed towards the cuboidal cells and the lens cortex, 
where an aperture has been created, rather than forward where 


the zonular lamella is intact. Even at this very evident aperture, 
and in the inter-lamellar aperture thus created, no cortical remains 


are to be found. 
It was impracticable to employ Weigert’s or other selective tissue 


staining reagents, owing to the fact of the specimen having been 


Fic. 5. 


The zonular lamella is clearly outlined, but adjacent to the underlying 
capsule, which is here intact. Cuboidal cells lining the capsule are 
simpte in their arrangement. The' cortical remains have been aistinctly 
separated from the enveloping capsule. Some of the lens fibres are 
intact; others have broken down to form large swollen spaces 
(Morgagnian globules) filled with amorphous broken-down debris. 
There is no evidence of calcareous degeneration. 
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Fic. 6. 


Specimen obtained from eye following cataract extraction. Lens 
remains show many fibres more or less intact. Many Morgagnian 
globules are present, with a number of areas where calcareous degen- 
eration has ensued. Note proliferation of cuboidal cells outlining 
cortical cells, and clearly defined by iris pigment. 


Fic. 7. 


Specimen obtained from eye following cataract extraction. Cortex 
remains show many lens fibres relatively intact, but aperture about 
periphery of Ring is practically blocked by proliferation of cuboidal 
cells. : 
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embedded in paraffin. The next feature to be observed, and rather 
unusual as applied to the appearance of the cuboidal cells lining 
a retained capsule, was the fact of the simplicity of their arrange- 
ment. One usually anticipates a multiplicity of these cells 
(Fig. 7); but here they are clearly shown to exist as a single 
regular row (Fig. 5). Some cells are detached, it is true, but 
when this is the case they are found to be adherent in the same 
simplicity of arrangement against the adjacent anterior cortical 
lamellae, as against the capsule itself (Fig. 3). The cells of the 
cortex absolutely verify the slit-lamp findings. Some of the 
fibres are relatively intact and take the ordinary staining quite 
deeply, while most of the retaining lens substance consists of 
large regular spaces, Morgagnian globules, containing broken- 
down cells of an amorphous character (Fig. 5). There is nothing 
in any of the sections to suggest either calcareous or hyaloid 
degeneration in the lens remains, this in spite of a period of thirty 
years lapse of time. You will note by way of contrast the very 
definite calcareous deposition in the section shown from a regular 
aphakic eye in which the Ring of Soemmering had been retained 
in position (Fig. 6). 

Cases of exfoliation of the most superficial lamella of the 
anterior capsule of the crystalline lens have been reported by 
Alling (Arch. of Ophthal., Jan., 1927, Vol. LVI) and Kirby 
(Arch. of Ophthal., July, 1930), but are comparable in some 
respects only, and unfortunately do not provide him with patho- 
logical material. Vogt found his cases definitely possessing a 
glaucomatous diathesis. 

The case here reported differs entirely from those of Alling 
and Kirby in that there were no plates of exfoliated cells on the 
capsule itself, or about the pupillary margin of the iris. Indeed, 
the slit-lamp picture was in no way comparable. 

The cases reported by Meyer, working in Elschnig’s clinic 
(Arch. of Ophthal., Mar., 1928), of glass-blower’s cataract, also 
do not provide one with a pathological background to substantiate 
the clinical findings, although the very complete and accurate 
slit-lamp observations endorse the conclusions at which earlier 
observers had arrived, e.g., Buberchin and Arnold (cited by 
Becker : von Graefe-Saemisch Handb. Vol. 1, Aufl.). Arnold held 
that the anterior capsule was composed of two or possibly of three 
layers, the outer belonging to the zonule of Zinn, and the inner 
to the lens capsule. Berger (Zentralbl. f. Augenheilk., 1882, p. 2), 
through maceration of the lens capsule, was the first to demon- 
strate the outer layer or the zonular lamella of the lens capsule. 
He found that by unravelling the macerated lens capsule with 
permanganate of potash, the outer layer revealed a different 
physical property from the inner or deeper layer, in that in 
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contrast to the more irregular zig-zig marginal rents, it possessed 
Straight torn edges. He considered this as due to a greater 
elasticity of the zonular lamella. In the pathological specimen 
which I am presenting, maceration of the lens capsule had not 
been resorted to, and chemical reagents had not been required 
to produce this demonstration ; and the edges of the various layers 
appear to be of very much the same character and not different 
as Berger demonstrated by chemical means. Jess considers that 
these separations of the zonular lamella originate at the periphery 
or equator. The sections under consideration would rather point 
to the fact of their being more centrally situated, owing to the 
simple arrangement of the cuboidal cells. 

The question very logically arises, that with the separation of 
the zonule so manifest pathologically, why was it not seen by 
means of the slit-lamp? The explanation is obvious, that with 
the dislocation of the Ring, rotation forwards took place, and 
that, in consequence, the anterior capsule occupied a relatively 
posterior position, naturally prohibiting a positive finding in this 
respect. 

In conclusion, the separation of the layers of the anterior lens 
capsule could not have been caused by a tear produced by the 
forceps, for in that event the rent would have been anterior or 
forward, while in the case in question the opening in the capsule 
is directed backwards or inwards in the direction of the cortical 
remains of the lens. 

One naturally enquires, why should the rent in the capsule have 
been directed backwards or inwards toward the lens cortex, rather 
than outward in the direction of the zonular lamella? The only 
logical explanation that one has to offer ts that the patient, at 
the time of his accident, was practically in possession of a 
tumescent lens with an aperture in its centre, rather than of a 
shrunken lens capsule. Following the blow over the eye, a 
rupture a contre coup had occurred in the capsule, in this instance, 
quite comparable to similar ruptures and tears occurring in other 
membranes or tissues of the eyeball following injuries of a like 
character. In other words, accounting at once for the rupture 
in the lens capsule, as well as supporting, with a reasonable 
element. of conjecture, a cause for the original dislocation of the 
Ring. 
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THE RETINAL VISUAL CELLS IN MAN AND 
FRESH-WATER FISH 
BY Wav s4 Pa Y ni 


M. S. Mayou cote main he 

ar 
LONDON STOKE be 
WHILST trying to discover some differential stain for the rods and 
cones I found that Mallory’s connective tissue stain has a more or 
less selective action on certain cells in the retina. In the human 
retina the red acid fuchsin stains strongly the cones and the cone 
nuclei (if carefully decolourised) in the outer nuclear layer; it also 
stains the rods but not the rod nuclei and in this I think that we 
may have a means of recognising the difference between a rod_ and 
a Cone, a ‘thing which is not at all easy to do especially in the 
macular region of the human retina. Apart from this the stain 
gives such excellent definition of the visual cell layer that it has led 
me to re-investigate these cells in some fresh-water fish. I showed 
the first microscope sections at the meeting of the secretes. aaen 
Society of the United Kingdom in 1932. 

An enormous amount of work has been done on the aubinnt by 
different observers and the amphibia have been very carefully 
studied, but any observer who undertakes investigation on this 
subject has to be careful not to drop into the numerous pitfalls 
with which the subject is surrounded, which have led to the chaotic | 
condition in which the subject is at the present time, The fish 
which I have examined are pike, dace, roach and trout, and except 
for the first-named they have received little attention, which is also 
one of the excuses for this paper. Owing to the kindness of Prof. 
Gladstone I have had an opportunity of examining the collection of 
specimens made by H. M. Bernard illustrating the visual cells in 
amphibia and the lower vertebrate retinae with their development. 

The theory of vision which is now most usually accepted and 
known as the duplicity theory, in which the cones are supposed to 
be associated with form and colour vision and the rods with the 
light sense, is by no means proved. L. B. Airey’s remarks on the 
theories of function of the rods and cones are very apt and he 
says “it is doubtlessly true that many such experiments reveal the 
resourcefulness of the human mind rather than the ingenuity of 
nature, yet a suggestive and stimulating hypothesis serves its 
purpose if only the possible dynamic inter-relations of parts are 
thereby brought to light.” 

One of the objects of this paper is to draw attention to the 
physical side of the formation of the rods and cones which, in fish, 
are not differentiated as they are in man. iss 
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The phylogenetic development of the visual cells is difficult to 
follow in that they depend to a certain extent on the environment 
of the animal. 

The changes consist in (1) differentiation of an area of hypersen- 
sitiveness (macula). (2) the gradual development of higher typeof 
' ane tnallg the ai and increased nu i 
it an y the. differentiation. into _two_different_types—of- alle 


namely, rc rods and cones. 


(1) The development of a macula or a specially sensitized area 
of the retina, is essentially dependent on the environment of the 
animal, since it is found as low down in the scale as the reptiles 


which are, to a large extent, dependent on the visual acuity for food, 
but is absent in animals such as the dog whose sense of smell is the 
more important factor. The macula does not re-appear _in_the 
animal scale until the monkeys are re reached. 








Fic. 1. Pike, RETINA. 


Light adapted, showing the inward movement of the pigment. 


Retina showing the visual cells (unbleached section). 


. External nuclear layer. 
. External limiting membrane. 

. Myoid of visual cells. 

. Ellipsoid. 

. Pigment concealing the outer members of the cell. 
. Retinal pigment cells nuclei. 
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(2) The development of _the higher types of retina which 


contain rods and cones comies, in a much more gradual manner 


ame depen not only on the requirements of the animal for the 


sense of light and movement with better visual acuity, form and 





colour sense, but _ anatomical development of 
the whole-eye, It is these changes in the anatomical appearance 
of the visual cells that I wish to draw attention to, by contrasting 
the difference between the visual cells of fresh-water fish and man. 

The movement of the pigment cells in fish was discovered by 
Stort in 1884, and has been extensively investigated by Kuhne and 
later by Detwiler’ and Afrey.? 

Under the influence ‘of light the pigment moves inward within 
the cells leaving the nucleus lying on the membrane of Bruch which 
is easily seen and quite free of all pigment (Fig. 1). The pigment is 
densest around the apices of the ellipsoid which in the state of light 
adaptation are retracted inwards. The outer members of the visual 
cells are completely surrounded with dense black pigment. This pig- 
ment is composed of fine granules and is best seen in tangential 
sections of the retina. When one looks at the fundus of a fish, such 
as a pike, one sees a number of bright points surrounded by dark 
pigment. The bright points are of the same colour as the silvery 
layer in the iris and are undoubtedly produced by 1 ligh t reflected 
from the silvery Jayerin_the choroid being transmitted forward 
through the_ pigment by-the-outer-members of the visual cells? 

“In dark adaptation the pigment granules in the cells move 
outwards towards the membrane of Bruch; this is associated with 
the outward movement of the ellipsoid and must necessarily be also 
associated with a certain amount of outward movement in the 
pigment it cells themselves. Droplets are said to form on the rods 
which are supposed, by Detwiler,* to be the visual purple. 

In light adaptation the reverse takes place, the pigment moving 
inwards within the cells and striations is said to appear in the rods. 

It is not only light which will cause movement in the ellipsoid 
and pigment cells. It has been shown by Airey and Detwiler* that 
heat has a similar effect, the myoid being elongated at high temper- 
atures. On the other hand the movements of the pigment cells 
and ellipsoid can be dissociated as shown by Airey in that the 
division of the optic nerve causes the movement in the ellipsoid to 
cease, but the movement of the pigment is not affected. 











The Visual Cells 


_ Microscopical anatomy (Fig 2).—The structure of the visual cells 
is much more easy to recognize in fish on account of their large size 
than in the ‘human retina, but so far the movements of the cells 
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VISUAL CELL 
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Fic. 2. 


Diagram showing the anatomy of the visual cells. 





Fic. 3. PIkE. (BLEACHED. MALLORY.) 


Light adaptation, retina showing the visual cells (bleached section). 


A. 
B. 
Cc. 
D. 
E, 














External nuclear layer 

External limiting membrane. 

Myoid. 

Ellipsoid. 

Outer member of the visual cell (rods). 
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present in fish have not been demonstrated in the visual cells of the 
human retina, although it is possible that it may occur. 

The visual cells lie on either side of the external limiting 
membrane. The nucleus which forms the outer nuclear layer lies” 
on the inner sidé of the éxternal limiting membrane, whilst the 
main part of the visual cell lies on the outer side. They are 
connected together with protoplasmic strands which pass through 
the external limiting membrane, through which they have originally 
grown during development. 

The part of the visual cell which lies external to the limiting 
membrane consists of a portion which lies next to the membrane 
which is known as the myoid, and it is this portion of the cell which 
becomes elongated when the ellipsoid moves outwards under the 
influence of dark adaptation. Next to this is a cone-shaped and 
more expanded portion of the cell known as the ellipsoid ; both the 
myoid and ellipsoid stain strongly red with fuchsin in the Mallory 
stain. Between the ellipsoid and the outer member of the cell is 
some cytoplasm which does not take the stain in ordinary methods 
and this is known as the intercalary disc. The outer member which 
is narrowed and is only about half the diameter of the ellipsoid, 
stains a yellowish colour with Mallory stain and lies in direct contact 
with the pigment cells of the pigment layer which interdigitate with 
them. In fish under the influence of light there is a marked move- 
ment both of the pigment and of a portion of the visual cells 
external to the limiting membrane (Fig. 3, 4 and 5). 

Histology.—The histology of the visual cells is surrounded with 
considerable difficulties ; first of all fixation of any kind must_pro- 
duce changes in the cells which will alter them from their natural 














Fic. 4. Fig. 5. 
Transverse section through Transverse section through the 
the ellipsoids. outer members and pigment 


cells, 
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conditions. Rapid fixation such as by heat or perchloride of mercury, 
is liable to give rise to shrinkage in the cell. Indeed I am inclined to 


think that better fixation is cbtsined by_s slow fixative such as 


formalin and Saline solution in which the eyes are kept under the 


‘conditions of light or dark adaptation as is required during the 
process of fixation. Osmic acid gives very good definition in regard 





Fic. 6. 
Dace, visual cells, fresh preparation treated with osmic acid (teased). 
A. Myoid= SA ie So ; 
B. Ellipsoid; | | \ is oe | 


> 


c. Quter-members-of-cetts: foot Mee 

D, Qater Wwtn' er 
to the outer members, also for the examination of teased 
preparations (Fig. 6). Embedding makes a very considerable 
difference, mainly by shrinkage, to the appearance of the cell. 
Sections cut in paraffin are frequently useless from a_ histological 
point of view owing to the shrinkage which takes place, so 
that often it is not possible to: tell in animals whether the outer 
member has a rod shape or cone shape. ‘Transverse fragmentation 


of this part of the cells also takes place. The outer member 
becomes separated from the top of the ellipsoid, leaving a pointed 


end to the latter which has been mistaken fora cone (Figs. 7, 8, 9 and 


10), Celloidin gives the best results, as comparatively little shrinkage 
occurs, and if cut sufficiently thin it is easy to recognize the details 
of the cells. Teased osmic acid preparations are often deformed 
by separation of the pigment cell layer which often pulls off 
with it the outer member from the ellipsoid. 
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Sih eh ats 


Fic. 7. FRoG. 


From a specimen by H. M. Bernard, osmic acid fixation, showing the rods. 








Fig. & Froc. 


From a specimen by H. M. Bernard, perchloride fixation (paraffin section) 
artefact showing the breaking up of the rod outer members by shrinkage. 
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Fic. 9. FRoG. 


From a specimen by H. M. Bernard, osmic acid fixation. Showing rods 
outer members and how rods may look like cones. 


f Nia 


Fic. 10. Cop. 


From a specimen by H. M. Bernard (paraffin section) showing the artefact 
of a commencing separation of the outer member from the ellipsoid. 
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Comparison of the Visual Cells of Fish with Man 


The retinal visual cells in fish are more than twice the size of the 
human retinal elements, and not packed together nearly so closely, 
neither does the external nuclear layer contain anything like the 
umber of nuclei in comparison with the human retina. ~~ The 
chaotic condition which has arisen in comparing the histology—of 
the visual cells in fish and man TI believe is is largely due to the fact 


Fig. ll. 


HuMAN RETINA MALLORY. PIKE MALLory (4). 
X 420. Bleached. X420. 


Human and pike retinae prepared in the same way and photographed under 
the same magnifying power. The rods and cones in man are formed by the 
ellipsoid, the rods in the pike are designated by their outer membrane. 


1. Outer members. The sections show (a) relative size of 
2. Ellipsoid and myoid. the visual cells in pike and man, (b) 
3. External limiting membrane. The difference in shape of the ellip- 
4. Nuclear ee soids and myoids in man and fish, 


that in fi the is e_myoid and ellipsoid are similar_in all-the.cells, 
whereas in man they form the rods and cones (Fig. 11). In fish on the 
other hand the outer member, which is little more than a bag of fluid, 
may take either a rod or a cone-like shape, and it is for this reason 
that the term_rods and cones las been applied to them, whilst” in 
the human retina the outer members are thin filaments in- 
distinguishable in shape from-each other and give no character to 
the cell. The visual cell therefore _in the lower animals is 

designated as either a rod or_cone_on. account of the shape of its 


outer member, whilst in the human the cell is a rod or cone 
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according to the shape of its myoid an ipsoid; therefore there is 
iTo true « rison between the so-called rods and cones in fish, and 
‘Sings of-amen.. Whether the shape of the outer member has any 
influence on the future shape of the rest of the cell is extremely 
doubtful, and it is probably only purely a physical feature as I shall 
point out when speaking of the development in the lower animals. 
In fresh-water fish the outer members of the cell appear to be all 
rods if cut in celloidin, but in some paraffin sections the distortion 
which takes place and the angle at which some of them are cut 
give the appearance of a cone. 








The Movement of the Visual Cells 


In light adaptation (Fig. 12) part of the visual cells lying external to 
the limiting membrane is retracted. All the myoid and ellipsoid cells 
are exactly alike, and I do not believe that in this condition it is 
possible to distinguish any difference between the cells; they consist 
Of a thickened myoid lying next to the external limiting membrane, 
with the ellipsoid intercalary disc and outer member external to it, 
which may have a square top (rod) or round (cone) (Fig. 13). 

In dark adaptation (Fig. 14) there isan outward movement of the 
visual cell which is mainly due to the lengthening outwards of the 























Fic. 12. (BLEACHED MALLory.) 


Trout, light adapted, showing a retraction of the ellipsoid inwards. 


A. External limiting membrane. 
B. Ellipsoid retracting inwards. 
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myoid; this outward lengthening may go on to such an extent as 
almost to draw the nucleus through the external limiting membrane. 
In extreme dark adaptation such as occurs in a fish which has been 
kept in the dark for a week, the outward lengthening of the myoid 
and to a large extent also of the ellipsoid leads to thinning and 
elongation of all the myoids and I think no distinction can_be 





FiG. 13, (BLEACHED MALLory.) 
Trout, dark adapted, showing movement of some of the ellipsoids 
outwards. 
Those remaining near the limiting membrane seidceeesiientis 
may form the future cones in the human subject. 


A. External limiting membrane. 
B. Ellipsoids which move outwards may form future rods. 


made _between.them (Fig. 14). In cases of partial dark adaptation 
(Fig. 13) such as a trout which has been kept in the dark for a 
couple of hours—1 to 4 hours is the time usually given for complete 
adaptation (Detwiler*), but I do not think this is sufficient, we find 
that t about two-thirds of the_ ellipsoids * move outwards fully and the 
remaining one- -third | only. move outwards ‘partially to about half the 
extent of the others and these are evenly distributed throughout 
the retina. 

These cells whose ellipsoids do not move outwards so freely 
under_the influence-of- Jight;-+-think, are_ the forerunners_of the 


cones 1 “en 
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Fic. 14, BLEACHED MALLORY. 


Trout, dark adapted, tangential section, through the outer members 
showing the ellipsoids which have not moved outwards, and their 
even distribution, 

A. Ellipsoid. 





Fic. 15. (BLEACHED MALLORY.) 
Dace, visual cells under extreme dark adaptation showing the 
movement of the ellipsoid outwards. 
The fish has been kept in the dark for three days. Showing 
the protrusion outward of all the ellipsoids. 
A. Pigment cell layer. B. Ellipsoid. c. Myoid. pb. External 
limiting membrane. E. External limiting layer. 
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Development 


Cameron’ and Bernard® working independently came to the same 
conclusions with regard to the development of the outer members in 
the lower vertebrates and in fish. In them the visual cells-always 
develop primarily as cones, that is to say the outer members are cone 
shaped. These cones are subsequently transformed. into rods as they 
grow up against the outer layer of the optic vesicle. New visual cells 
growing up through the external limiting membrane between 
those already formed are always cones. The last developed cell 
has its nucleus in the outer nuclear layer furthest away from 
the external limiting membrane. In the fully developed retina the 
outer members of the visual cells are not always rods; in_birds for 
instance they are cones and also in some fishes. I believe that the. 
mixture of rod and cone retina is much more_uncommon than is 
usually supposed ; certainly in the fish which I have examined the 
cells are all rods or all cones. The mixture ineonentiy deserted I 





In development whether they remain as cones or are transformed 
into rods seems largely to depend on the downgrowth of the 
pigment cells of the outer layer of the optic vesicle moulding them 
into shape. In the phylogenetic. development of the eye there isa 
considerable increase in the antero-posterior diameter of the globe, 
associated with this is a stretching and thinning of the retina as is 
evidenced by the development of the ora serrata_and the decrease 
in thickness.of the retina. At the same time there is a considerable 
packing together of the visual cells as their number is increased 
in association with the requirements of the animal for better vision. 
This packing together of the cells I believe causes the changes in 
Seago myoid and ellipsoid into the rods~and cones as 
ound in the human retina. In fish the ellipsoids and myoids 
which do not move outwards under dark adaptation have more 
room for expansion and probably are the forerunners of the cones 
in the human retina. The rods, being represented by the myoids 
and ellipsoids of the cells which 3 move outwards in dark adaptation 
are more attenuated. Cameron says: “that the fovea centralis 
only contains cones because in this cup-shaped region the early 
cone-shaped elements grow into a concavity and from this cause 
are compelled to remain of ‘this shape, and in elaborating any theory 
regarding the difference in function of the rods and cones merely on 
account of their shape this fact ought not to be disregarded.” 

That packing together is important in the alteration of the shape 
in the myoid and ellipsoid in the human retina is also shown by the 
fact that when the cones become tightly packed together in the 
human macular region, they tend to resume the shape of a rod. 

Of the prolongation of the visual cells which pass to the synapses 
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of the bipolar cells I have made no mention. The points which I 
have tried to bring out in this paper are 


(1) the value of Mallory’s differential connective tissue stain for 
examining the retina; 


(2) the histology of the visual cells in pike, dace, roach and trout; 


(3) that there is no true-comparison between-the-rods-and-cones 
in the lower animals and.man ; 


(4) that the rods and cones in the human_subject are phylo- 


genetically developed from the myoid and ellipsoid in the lower 
animals; 


(5) that the packing together of the visual elements plays a 
great part in changing the shape of the visual cells. 
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The Treacher Collins Memorial Fund 


A scheme is on foot to perpetuate the memory of Edward 
Treacher Collins in the rebuilding of the Pathological Department 
at the Royal London Ophthalmic Hospital, which will be named 
“The Treacher Collins” Pathological Institute. 

Mr. Collins’s active association with Moorfields Eye Hospital 
lasted nearly half-a-century. It is patent that the proposed 
Pathological Institute is one that would have made a profound 
appeal to him, and no words of ours are needed to endorse 
the proposal. 

In spite of the critical time through which the world is passing, 
which has involved all of us in what the Cranford ladies called an 
“elegant economy,” it is to be hoped that the response to this 
appeal will be both generous and immediate. Moorfields’ sons are 
scattered all over the earth. We are convinced that the majority 
have a warm regard for their ophthalmological Alma Mater; we 
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should wish to ask each reader to remember his indebtedness to 
Moorfields and to subscribe to this Memorial Fund. 

We understand that the money subscribed is not to be used in 
the building but will form an endowment for the furtherance of 
clinical pathology and research. 

Subscriptions may be sent to the Chairman, Theodore W. Luling, 
Esq., at the Hospital. 








PREVENTION OF BLINDNESS COMMITTEE 
Ophthalmic Hospital Experimental Scheme 





Report on Voluntary Follow-up Work in Ophthalmic Cases 


The work was undertaken, in the first place, as an experiment, 
the object of which was to discover what assistance towards the 
prevention of blindness could be given, or how far hospital treatment 
of patients could be shortened, through the services of a voluntary 
worker in an Eye Hospital. If the experiment proved successful, 
the scheme was to be recommended to the notice of Eye Hospitals 
throughout the country, particularly those which cannot afford to 
keep a salaried official to do the work. While it will be seen that 
some of the work lies within the province of an almoner, the most 
important part, for the purposes of the Committee’s investigation, 
lies outside her normal province and includes services which are 
beyond what she may be expected to do, and would take up far 
more time than she has to spare. Again, the work has a relation to 
the duties of a District Nurse, but lies partly out of her domain. 
By constant attendance at an Ophthalmic Hospital, the voluntary 
worker is in a better position to see and learn modern forms of eye 
treatment than a district nurse, whose ophthalmic training usually 
corresponds with that of any other generally trained nurse, and 
has little time or opportunity for visiting Ophthalmic Hospitals. It 
will be seen that such a worker occupies a position between that of 
an almoner and that of a district nurse. It is not intended to 
encroach in any way upon the very excellent and indispensable work 
done by either. 

In order to start under test conditions, a worker was chosen who 
knew nothing of ophthalmology nor of an almoner’s work, and 
had had no secretarial training. She was trained in the Out- 
patient Department of the Central London Eye Hospital for three 
months, where she was instructed in the administration of the Out 
and In-patients’ Departments, in the simplest rudiments of eye 
diseases, and in the exact methods of application of treatment to the 
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eyes. In this way she acquired a working knowledge of the hospital 
resources at the service of the patients, was able to instruct patients 
in the use of drugs and appliances supplied to them, and to reason 
with them from the point of view of a sensible lay person when 
they proved unwilling to avail themselves of the treatment offered 
to them. 

The instruction, which was interrupted for a time by the worker’s 
illness, was carried on over three months during two afternoons a 
week, and was given by myself, the out-patient sister, and the 
dispenser. Every facility was afforded by the Hospital officers, 
both medical and lay, who, realising that the Hospital might benefit 
thereby, gave their help, advice and assistance ungrudgingly. 

The patients, whose cases were taken up, were supplied mainly 
from my own Clinics. A selected case had a distinguishing mark 
placed upon the outside of the Hospital out-patient case sheet, a 
note made by the Surgeon of his requirements, and was auto- 
matically passed by the secretarial staff into the hands of the 
voluntary worker. The worker noted in a card index the full 
particulars of the patient, his age, occupation, disease, treatment, 
regularity of attendance, etc. If the case were within easy reach, 
a domiciliary visit was paid, instruction given in the application 
of the treatment, the home conditions noted, and such improve- 
ments and amelioration as were necessary and possible were made 
by application to the proper authorities. In appropriate cases, the 
patients were induced to attend regularly at Hospital. Where 
patients lived at a distance, a letter was addressed to them asking 
them to attend, or enquiring the reason for non-attendance. 

The scheme has been working for about six months. For the 
first month or so, the voluntary worker was “ finding her feet,” but 
the results shown are most gratifying. Two main facts emerge and 
are of great interest. 

1. Accertain proportion of patients do not attend as required, 
and some reasons for this are now forthcoming. Surgeons know 
from bitter experience that such non-attendance is frequent, and 
often take their patients sternly to task. The analysis of causes 
for non-attendance now shows that, though the sternness may be 
justified in some cases, in the majority, circumstances are too much 
for the patient. Furthermore, the analysis is most valuable in 
showing how some of the circumstances might be overcome to the 
greater advantage of the patients’ chances of recovery. 

2. Patients who have eye diseases which, if neglected, are 
dangerous to sight, can, by the use of tact and persuasion, be 
induced to visit the Hospital at the periods indicated by the 
Surgeon as necessary in their particular cases. Outstanding 
examples of this type are cases of glaucoma, corneal ulcer, and 
squint where attendance has become slack or has been discontinued. 
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ANALYSIS OF CASES. 


Number of cases investigated haga ees “ee idee 
Number of cases not attending as desired.. da « 2 


Number of cases induced to attend enna or for ne 
admission to institution or convalescent home has been 


arranged 


(a) 
(b) 
(c) 
(d) 


(e) 


(f) 
(g) 
(h) 
(7) 
(R) 


44 


(a) CAUSES OF NON-ATTENDANCE OR REFUSAL 
TO BE ADMITTED TO HOSPITAL. 


Death of the patient. 

Changed address. 

Transferred to the practice of a Hospital near home. 

Illness of the patient or, in the case of a child, of the only 
person who can bring the child to Hospital. 

Fear of losing work— 


(i) fear of dismissal when the sole support of a family ; 
(ii) one man business—loss of connection. 


Cannot afford glasses. 

Cost of fares. 

Old, infirm and nervous patients with no available escort. 

Young unemployed—no parental control. 

No reason for non-attendance or promise of attendance 
repeatedly broken. 


(6) SUCCESSFUL CASES. 


N.B.—The same case may appear under more than one heading. 
Regular attendance secured where previously irregular or none, 19. 


Blepharitis 
Cataract ... 
Corneal ulcer 
Dacryocystitis 
Glaucoma 
Intra-ocular F.B. 
Iridocyclitis 
Squint ‘ 
Tobacco amblyopia 
Trachoma 


a ‘ 
£5 Pe On ae. 
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Daily attendance obtained for application of treatment at 


Hospital ... aes 1 
Domiciliary instruction in application of treatment one 7 
Regularity of attendance kept under observation (not in- 

cluded above) oh sis ia as ie ae 

Glaucoma bes ade pi 7 

Squint ... ied ‘as shock 1 

General ... ae oa fas 5 
Glasses provided ie 4 
Patient helped to make arrangements ‘allowing of admission 

as in-patient - ie 1a a is 1 
Institutional treatment ‘arranged mere aii oo 4 


Myopic school 
Open-air school ... 
TB. sanatorium ... 
Convalescent home ; 

Continuance of proper treatment women in an Ear and 

Throat Hospital 
Extra relief obtained .. 
Attendance at Hospital nearer home to reduce cost of j journey 


el ee Y 


Pere 


Discussion of Analysis 
(a) CAUSES OF NON-ATTENDANCE. 


The first three causes, i.e. (a) (death of the patient), (6) (change 
of address), (c) (transference to the practice of a hospital nearer 
home), are unavoidable. The fourth (d) (illness of the patient or 
of the only person available to escort a child) and eighth (h) (old, 
infirm or nervous patients with no available escort) may be remedied 
by providing an escort through friendly neighbours or through 
benevolent societies specialising in such work. (e) (i) (fear of 
dismissal), can often be eliminated by an interview or by corres- 
pondence with the employer. No satisfactory solution for (e) (ii) 
(loss of connection in a one man business) has yet been found. 
(j) and (&) are generally irremediable. Thus omitting the first 
three, most of the causes of non-attendance can be influenced 
for the better. 


(b) SUCCESSFUL CASES. 


Of the diseases mentioned, sight may be partly or totally lost in 
all except blepharitis. In the case of glaucoma, often a most 
insidious disease, in which the central vision is usually preserved 
until a late and very dangerous stage of the disease, the patient 
frequently does not fully realize that attendance, before the central 




















aes eee ~ 








panen sates 
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vision is affected, is of paramount importance. The voluntary worker 
carefully watches the case papers of such a patient, and on the first 
sign of slackness in attendance, either calls upon the patient or 
writes a letter urging proper attendance. 

The amelioration of the home conditions has a secondary but 
most important bearing on the cure of eye disease and, only too 
often, the surgeon’s best efforts are nullified by the home surround- 
ings of the patient. He cannot visit the patient’s home, but the 
voluntary worker can remedy this deficiency in his service, and by 
so doing, helps to make the surgeon’s work of more effect. 

The certainty that treatment will be maintained in every instance 
when a patient with a badly diseased eye is removed to another 
Hospital would obviate the serious result of discontinuity which does 
occur from time to time. 


Conclusion 


1. An intelligent worker of the right type with no previous 
training can easily be taught to carry out the work outlined above. 

2. The result of such work is of the very greatest assistance to 
the surgeon in his efforts to prevent blindness, and in reducing the 
period of convalescence of a diseased eye. 

3. The discovery of the main causes of non-attendance and the 
possibility of eradicating them still further adds to the efficiency of 
the Hospital Clinic. 

I am instructed by the Prevention of Blindness Committee to 
state that they will be only too pleased to render all the assistance 
in their power to anyone who is interested in the experiment. 

(Signed) J. D. MAGOR CARDELL. 








ABSTRACTS 





I.—OPERATIONS 





(1) Jensen, Viggo A. (Copenhagen).—Haemorrhages into the 
anterior chamber of the eye in cataract operations, with and 
without the employment of adrenalin. Acta Ophthal., Vol. X, 
p. 282, 1932. 

(1) The scanty literature on haemorrhages into the anterior 
chamber during and after operation for cataract is reviewed by 

Jensen who reports the findings in a group of 80 cases investigated 

on this point. In 40 alternate cases adrenalin 1 in 1,000 was 

instilled together with the cocaine before operation ; in the remain- 
ing 40 this was omitted. It was found that in the first group there 








496 THE BritisH JOURNAL OF OPHTHALMOLOGY 


were fewer haemorrhages at the operation itself, but more on 
dressing the eye after 24 hours. The actual incidence of haemorr- 


hage was practically the same in both groups; the use of adrenalin 


merely brings about a different distribution as to time. These 
haemorrhages occur in about 20 per cent. of cases. 
ARNOLD Sorssy. 


Ploman, K. G. and Granstrém, K. O. (Stockholm).—Opera- 
tions (Elliot's, Holth’s and Iridectomy) for cases of primary 
glaucoma seen during 1909-1927 at the Seraphim Hospital 
with specia) reference to post-operative function. (An der 

Augenobterlung des Seraphimlazaretts in den Jahren 10900- 

1927 bei Glaucoma primarium ausgefiihrte Sklerektomien 

(nach Holth und Elliot) und Iridektomien unter besonderer 

Beriicksichtung der postoperativen Funktion). 

Lofgren, Signe (Helsingfors)—The results of glaucoma opera- 
tions. (Die Resultate der Glaukomoperationen). 

Hagen, S. (Oslo) —Comparative statistical results of Holth's 
tangential sclerectomy and iridencleisis. (Holths tangen- 
tiale Sklerektomie und Iridencleisis antiglaucomatosa. 
(Vergleichende Statistik). 

Zelhelius, M, (Falum).—Experiences with Bentzen’s modification 


of Elliot’s operation. Acta Ophthal., Vol. X, pp. 54, 77, 88 
and 9] respectively. 1932. 

(2) These papers form part of a symposium at the Eighth 

Scandinavian Ophthalmological Congress, and present a mass of 


statistics on the end results of various operations for glaucoma. 


Ploman and Granstrom after laying down criteria by which the 


data were judged give comparative results of Elliot’s and Holth’s 


operations for chronic glaucoma, findings that agree closely. Of 
298 operations, 201 were trephines and 97 Holth’s sclerectomy in 


one of its modifications, and the following figures show some of the 
results : 


(2) 


Number Could not 


of cases be traced Improved Wrorse 
Elliot’s operation = 201 50 = 72 (=48%) = 79 (=522) 
38 (=47%) 43 (=53%) 


Holth’s Ae 97 16 

Deterioration in vision after a period of 3—10 years was observed 
in ten cases after trephining and in six after Holth’s operation. In 
2*4 per cent. of all cases post-operative cataract developed though 
there was no apparent trauma ; two cases showed plastic iritis ; in one 
there was vitreous haemorrhage with subsequent retinitis proliferans. 
Late infection with loss of vision was seen three times after trephining, 


and in two cases there was suppurative iritis with no permanent 


damage. Infection was not seen after Holth’s operation. 
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The effect on tension was equal in the two operations ; it became 
normal in 70 per cent. after trephine and 71 per cent. after Holth’s 
sclerectomy. Diminution in function in spite of normal tension 
was seen in 22°5 per cent. after trephine and in 25 per cent. after 
Holth’s operation. Age did not seem to affect the prognosis, which 
was found to be the better in direct proportion to the degree of 
vision before operation. In 20 eyes two operations had to be per- 
formed to obtain normal tension; the fate of ten 1s not known, in 
eight cases the result was good and in two vision deteriorated. 

Acute Glaucoma. 42 cases were treated by iridectomy. The 
fate of 10 is unknown; in 21 tension and vision were good after a 
period of 3—10 years. The remaining 11 did badly: in two, opera- 
tive complications developed, and in eight subsequent rise in tension 
occurred. Of 12 cases treated by Holth’s operation, the results 
were bad in four in which no iridectomy was carried out; in the 
remaining eight, only four showed a good result. Of four cases 
treated by trephining, the fate of two was unknown; vision was 
good after 11 and 18 years respectively in the two others. 

Léfgren deals with 240 glaucoma cases treated by different 
methods. Of 95 cases trephined the immediate results were good 
in 86 per cent. of glaucoma simplex, in 73 per cent. of acute 
glaucoma and in 76 per cent. of chronic inflammatory glaucoma, 
but lasting benefit occurred in only 62 per cent., 25 per cent. and 
39 per cent. respectively. Iridencleisis was performed in 31 cases 
for glaucoma simplex; 23 (74 per cent.) gave a good immediate 
result but this was maintained in 17 cases only. Iridectomy was 
performed 47 times for acute glaucoma with a good immediate 
result—81 per cent.; of 18 cases followed up only 12 showed 
lasting benefit. Other figures are given but they cover small 
numbers. The author concludes that 

(1) In glaucoma simplex trephining gives the best after-results 
—62 per cent. successes against 57 per cent. with iridencleisis. 

(2) In acute glaucoma iridectomy gives 67 per cent. successes. 

(3) Inchronic inflammatory glaucoma a filtering operation is best. 

Hagen sums up in favour of itidencleisis as against Holth’s 
sclerectomy, from an analysis of 175 cases treated by the first 
method and 493 by the second; of these cases 81 and 215 in the 
respective groups were followed up for more than one year. Though 
sclerectomy acts more satisfactorily than iridencleisis in reducing 
tension (81°9 per cent. as against 75°3 per cent.) the cases treated 


by the latter method are more amenable to after-treatment by 


miotics, by the use of which in 93°8 per cent. of cases the tension 
could be kept down to normal. Furthermore the vision was main- 
tained or improved in only 59°3 per cent. after sclerectomy as against 
86°3 per cent. after iridencleisis. Cataract followed in 20 per cent. 


after sclerectomy and only in 7'5 per cent. after iridencleisis, and 
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hypotension in 15°4 per cent. and 2°2 per cent. respectively. Late 
infection was seen three times after sclerectomy and once after 
iridencleisis. 

Zethelius reports on 74 cases of trephine operation in which the 
conjunctival flap was dissected upwards from the limbus and at the 
end of the operation drawn over the trephine hole. He advocates 
the operation as easier, safer and as giving better results than the 
classical method. (This method which in recent years has been 
known in Scandinavian countries as Bentzen’s modification of 
Elliot’s operation has been practised independently for many years 
with satisfactory results by Mr. T. W. Letchworth at the Royal 


Eye Hospital. Reviewer). 
ARNOLD Sorspey. 


(3) Vollaro (Milan).—A method of obtaining relaxation and 
temporary paralysis of the orbicularis palpebrarum during 
Operations on the globe. (Di un metodo personale sem- 
plificato perottenere il rilasciamento e la paresi transitoria 
dellorbicolare delle palpebre (acinesis palpebrale) negli 
interventi operativi sul globo oculaire). Rass. /tal. d’Ottal., 
March-April, 1932. 

(3) Vollaro uses a solution of cocaine 4 per cent. and adds to 
each c.c. of solution one drop of 1 in 1,000 adrenalin. He injects 
about 4 drops of this solution near each canthus, going deeply into 
the muscle. He states that in about ten minutes the orbicularis is 


almost completely relaxed. 


HAROLD GRIMSDALE. 








I],—MISCELLANEOUS 





(1) Weekers, L. (Liége).—A new clinical sign in the differential 
diagnosis and prognosis of retro-bulbar neuritis. (Un 
nouveau signe clinique pour le diagnostic différentiel et le 
prognostic des névrites rétrobulbaires). Arch. d’Ophtal., 
August, 1932. 

(1) In ophthalmology, as also in pathology generally, subjective 
symptoms are seldom conclusive. Their analysis is difficult: some 
patients are unable to describe them while others exaggerate. The 
medical man generally attaches greater importance to objective 
evidence. Subjective symptoms nevertheless may be of great 
utility, and any extension of our knowledge thereof is welcome. 
This communication by Weekers concerns a single example, retro- 
bulbar neuritis. The aetiological diagnosis of this malady is often 
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impossible, the objective signs are insufficient, and the most*thorough 
examination fails to determine the cause. An additional perplexity 


to the surgeon is the almost complete impossibility of pronouncing 


any Other than a very uncertain prognosis. Acute or chronic, 
unilateral or bilateral, certain forms of retro-bulbar neuritis progress 
to complete recovery with or without treatment; others pass into 
blindness. In ignorance of the cause the surgeon is unable to 
forecast the result. 

The new clinical sign to which the writer directs attention he 
believes will assist materially in the diagnosis of the aetiology and in 
the prognosis of the attack. 

In general, cases of retro-bulbar neuritis do not exhibit positive 
scotomata. Nevertheless in certain, but not all, forms of .the 
disorder, it is possible to demonstrate a positive scotoma, hitherto 
undescribed, probably because it is necessary to ‘‘ provoke”’ it, and 
also because it is relative and fugitive. Without recourse to lab- 


oratory equipment, it is possible by clinical methods to demonstrate 


this transitory scotoma in diffuse daylight, but more easily in a 
dark room with artificial light. The methods of examination and 
the charted results of the author should be studied in the original, 
where they are fully described. 

-Weekers has examined all the cases of retro-bulbar neuritis which 
have come under his notice and determined the presence or absence 
of the sign here described. These cases, 71 in number, are given in 
tabular form showing the number of cases in each of the several 
groups, and the proportion in which the sign was positive or 
negative. Although the totals are small, the results in some of the 
groups are striking. Thus of 18 examples of tobacco-alcohol 
intoxication the sign was positive in 14, negative in four. In all 
the cases of retro-bulbar neuritis in insular sclerosis, five in number, 
the result was negative, and the author suggests that in a given 
case the discovery of a transient scotoma would justify the exclusion 
of insular sclerosis from the diagnosis. In the cases ascribed to 
influenza and to active syphilis, also, the sign was invariably negative. 

The following is the author’s résumé of this suggestive communi- 
cation (slightly abbreviated) :— 

If the observations which I have related are confirmed, the 
clinical conclusions to be deduced therefrom, are 

1. This new sign is positive, with few exceptions, in the neuritis 
of tobacco and tobacco-alcohol intoxication. 

2. A positive sign excludes, almost certainly, insular sclerosis 
from the diagnosis. 

3. A positive sign implies generally, and this is a point of no 
little interest, a favourable prognosis concerning vision. Cases of 
retro-bulbar neuritis in which the sign is positive are amenable to 
complete cure. 
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As already stated there are exceptions to these generalisations but 
they are rare and do not imperil the practical value of the sign. 

4. This sign may lead to the identification, among cases of 
retro-bulbar neuritis of undetermined cause, of a special type 


associated with some special malady. 
J. B. Lawrorp. 


(2) Sanna (Bari).—Clinical notes on the symptoms of retro- 
ocular neuritis of nasal origin. (Contributo clinico alla 
sintomatologia delle neuriti ottiche retrobulbari di natura 
rinogena). Ann. di Ottal., August, 1931. 


(2) Opinions differ as to the importance of disease of the nasal 
sinuses in the causation of so-called retro-ocular neuritis. Sanna 
examines ten cases in which examination by X-rays showed lesions 
of the sinuses. He draws attention to the varying both in severity 
and form of the signs and symptoms, dividing them under five 
heads; the changes in the fundus, the side affected, the visual field, 
the acuity of vision, and lastly the radiographic findings. 

He concludes that it is not possible to decide from the ocular 
condition whether the sinuses are normal or no. “At present the 
problem of the polymorphism of the ocular symptoms in disease of 
the nasal sinuses awaits solution, in order that we may be able to 
arrive at a more exact valuation of the varying signs and symptoms 
whence we may draw conclusions as to the seat of the lesions, 
independently of the evidence of the radiograph.” 


HAROLD GRIMSDALE. 


(3) Plowman, K. G. (Stockholm).—On post-diphtheritic changes 
in the eye. Acta Ophthal., Vol. IX, p. 221, 1931. 


(3) Plowman reviews exhaustively ocular palsies seen in diph- 
theria and gives his own observations. He concludes that the more 
severe the diphtheria, the more it is likely that ocular palsies will 
be present. The frequency is least in cases treated early with serum. 
The commonest lesion is paralysis of accommodation but extra- 
ocular palsies are by no means rare. All types of palsies have been 
recorded barring reflex rigidity of the pupil, but a case of transient 
anisocoria is reported by the author. Paralysis of the levator 
palpebrae and of the superior oblique are the rarest, whilst 
that of external rectus is the most common affection of extra-ocular 
muscles. Nystagmus and conjugate palsies have not been recorded. 
A few cases of optic neuritis and retrobulbar neuritis have been 
observed. Differential diagnosis from post-encephalitic palsies is a 
problem ; diphtheritic palsies are distinguished by their mild course 


and tendency to spontaneous cure. 
ARNOLD SORSBY. 
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(4) Spackman, E. W. (Philadelphia).— X-ray diagnosis of 
double perforation of the eyeball after injection of air into 
the space of Tenon. Amer. Jl. of Ophthal., p. 1007, November, 
1932. 

(4) Spackman points out the difficulty of diagnosis by X-ray 
methods of a double perforation of the eyeball associated with 
retention of a foreign body. © 

The injection of air into Tenon’s capsule produces a layer of 
altered density of sufficient contrast to demonstrate the posterior 
outline of the sclera on an X-ray plate. The author anaesthetizes 
the eye, directs the patient to look down and passes a curved 
cannula through the conjunctiva and subconjunctival tissue for 
4-5 mms., and then into Tenon’s capsule at a point mid-way 
between the superior oblique and external rectus muscles. Six to 
eight cubic centimetres of air are injected, the injection being 
discontinued when the eye is proptosed or increased resistance is felt 
on the piston of the syringe. 

Bulging of the conjunctiva indicates that the needle is not in 
Tenon’s capsule or there is a leakage. Radiographs are made from 
several angles and the position of the opaque foreign body to the 
layer of decreased density, represented by the air in Tenon’s 
capsule, is estimated. 

In four or five days the air disappears producing no untoward 
symptoms or complications. Three cases are described and illus- 
trated by reproductions of radiographs which show the importance 
of making these at several angles before coming to a definite 
conclusion about the site of the foreign body. 


H. B. STALLARD. 


(5) Kiehle, Frederick A. (Portland, Ore.)—The aftermath of 
cases of intra-ocular foreign body. Arch. of Ophthal., 
February, 1932. 

(5) Kiehle’s paper may at first sight appear rather pessimistic 
since he protests against excessive optimism in cases where a foreign 
body has been removed from an eye by use of an electro-magnet. 
The immediate result is gratifying and dramatic alike to surgeon 
and patient but the ultimate result is only too often disappointing. 
Survey of records of cases seems to show that the longer the period 
of time elapsing since removal of the foreign body, the greater the 
diminution of vision. Parsons is quoted as saying, “ The tracks 
through the vitreous often become filled with fibrinous tissue, as 
this organises or contracts the retina is pulled up and total detach- 
ment destroys vision. Or more severe irido-cyclitis may be set up 
and the eye shrinks.” Figures giving results more than six months 
after operation are very scanty and the author suggests that these 
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should be compiled. He also advises that in compensation cases, 
at least two years should be allowed to elapse before a final decision 
is made as to the damage done. 


F. A. W-N. 


(6) Nardi (Bologna).—The tolerance of the eye to retained 
foreign bodies. (La toleranza dell’occhio per i corp i 
estranei endobulbari). Amn. di Ottal., June, 1932. 


(6) Nardi records 56 cases in which a foreign body had pene- 
trated the eye; in the large majority this was steel or iron and 
could be extracted by the electro-magnet. In the others the foreign 
body was of varying nature, some metallic, some glass and stone, 
and three vegetable (thorns). In 13 cases only was it found 
necessary to remove the eye. In the remainder the globe was 
preserved often with a useful amount of sight. 

Removal of the eye is indicated when the foreign body remains 
fixed in the ciliary region, both on account of the pain which is 
often severe, and of the risk of sympathetic ophthalmitis in the 
other eye. In such cases the ciliary body rapidly degenerates and 
this is soon followed by large detachments of the retina and 
choroid, destroying the possibility of recovery. 


HAROLD GRIMSDALE. 


(7) Magitot, A. (Paris). — Tonoscopy. Arch. of Ophthal., 
December, 1931. 

(7) Magitot’s aim in writing this paper is to review the present 
knowledge of tonoscopy, a method which aims at evaluating the 
blood pressure in the vessels of the retina by tonometric readings 
combined with an estimation of the systemic blood pressure. It 
has been pointed out by several observers that it is the ‘‘ average 
pressure ’’ in the systemic circulation which is required to be known, 
and that this is not the mean between the systolic and diastolic 
pressures. It can be best determined by the oscillometric method 
(using Pachon-Boulitte’s sphygmo-oscillometer) in which the reading 
is taken when the oscillations of the pointer are at their maximum. 
The importance of this lies in the fact that the tonometric reading 
is taken when a steady pulsation is seen in the retinal artery, so that 
the two methods are strictly comparable. With increasing pressure 
on the globe the observer first sees a tremor in the central retinal 
artery, followed by a slight pulsation and then a steady beat, and 
finally with increasing pressure, it remains completely empty. The 
first tremor corresponds to the diastolic pressure, the steady beat to 
the average pressure, and the pulsation just before complete 
collapse, to the systolic pressure. In taking tonometric readings of 
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the retinal arterial pressure, it is important to make compression 
fairly rapidly, since a slowness in doing this, causes a reflex rise in 
retinal blood pressure. The importance of these observations lies 
in their relationship with increased intracranial pressure. In this 
condition there is a dissociation between the general arterial pressure 
and the pressure in the central retinal artery, in the direction of 
increase in the latter. This may be manifest before papilloedema 
has developed, so the importance of the phenomenon is obvious. 
Although the pressure in the central retinal artery and in the spinal 
fluid show a remarkable parallelism, the correspondence is not 
sufficiently exact to enable one to estimate in figures, the value of 
the intracranial pressure. In the presence of papilloedema a 
peculiar series of pressure relationships is found, since with the 
appearance of this condition, the retinal arterial pressure suddenly 
collapses, without any concomitant variation in the spinal pressure. 

Magitot is inclined to ascribe this to vaso-motor disturbances. 
In systemic high blood pressure the following may occur:—(1) No 
increase in the retinal arterial pressure. (2) Increase in this 
pressure without any retina] lesion, but accompanied by a low intra- 
ocular pressure-—a sign of a peripheral spasmodic state. (3) A 
moderate increase of retinal arterial pressure with the presence of 
ocular lesions. The latter two types of change are attributed by 
Magitot to an increase in the amount of spinal fluid, consequent on 
vascular changes. In the earlier stages of retinal arterio-sclerosis 
the vessels show an increased rigidity. This is diagnosed by the 
fact that it takes a pressure greater than 10 grammes (the normal) 
to pass from the stage of initial arterial contractions to that of an 
established beat. In the later stages of this disease, there is a 
diminution of retinal arterial pressure. 


F. A. W -N. 


(8) Pereyra (Florence).—The value of the measurement of the 
retinal arterial pressure in the diagnosis of rise of intra- 
cranial pressure. (La misura della pressione arteriosa 
retinica; importanza per le diagnosi di ipertensione intra- 
cranica). Boll. d’Ocul., November, 1931. 

(8) The measurement of the arterial pressure of the retina 
(tonoscopy) gives in certain cases information of great value, and 
Pereyra holds that it should be generally used by ophthalmic 
surgeons. When the pressure in the arteria centralis is from 15 to 
20 mm. Hg higher than half the pressure in the brachial (the patient 
being seated) it frequently points to high intracranial pressure, 
before this gives rise to papilloedema. 

HAROLD GRIMSDALE. 
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(9) Ferraris (Brescia).—The intra-ocular and arterial pressure 
during pregnancy and after. (Tonometria e tonoscopia in 
gravidanza, travaglio e puerperio). Arch. di Ottal., Decem- 
ber, 1932. 


(9) Not much attention has been paid to the intra-ocular 
pressure during pregnancy, and observations have seldom been 
extended after delivery. Ferraris has made observations on these 
points during, before and after delivery and finds that the intra- 
ocular tension is generally below normal. There was seldom any 
great difference in any one case during the time of observation. 
There is also a slight diminution of the pressure in the retinal 
artery. The arterial pressure was estimated by ophthalmoscopic 
examination during pressure on the eye after the method of Bailliart. 

As to the cause of this condition, it is known that the blood 
during pregnancy, is in many ways altered ; thus, for example, there 
is generally a hyperglycaemia; healthy women during pregnancy 
often show glycosuria. Towards the end of term there is over- 
action of more than one endocrine gland, and the resulting increase 
of hormones in circulation must have effect on the blood pressure. 
Any or all of these may be the exciting cause of the changes 


observed. 
HAROLD GRIMSDALE. 


(10) Gennaro.—Tutocaine as a anaesthetic in tonometry. (La 
Tutocaina nella Tonometria dell'occhio). Arch. di Ottal., 
July, 1931. 


(10) The use of a local anaesthetic facilitates tonometry; but 
both cocaine and holocaine have disadvantages. Tutocaine has no 
effect on the size of the pupil and causes less congestion of the 
conjunctival vessels than holocaine. Gennaro has tested the relative 
anaesthetic effect of the two drugs and concludes that three drops 
of a 5 per cent. solution of tutocaine give as good anaesthesia as two 
drops of 1 per cent. holocaine. 

Tutocaine seems to have no deleterious effect on the corneal 
epithelium. 

HAROLD GRIMSDALE. 


(11) Federici (Naples).—Phenol increases the activity of novo- 
caine. (Ricerche sperimentali sul potenziamento della 
novocain colfenolo). Boll. d’Ocul., September, 1932. 

(11) The essential points of a local anaesthetic demanded by 
ophthalmologists are (1) low toxicity; (2) absence of irritation in 
the tissues to which it is applied; (3) ready solubility in water and 
stability if sterilised by heat; (4) compatibility with adrenalin ; 
(5) diffusibility through mucous surfaces to allow superficial 
anaesthesia. 





MISCELLANEOUS 505 


In a previous paper Federici showed that the power of cocaine 
could be increased by the addition of a small quantity of phenol. 
Thus a weaker solution could be employed and the toxic action of 
cocaine avoided to some extent. In the present paper he gives the 
results of some experiments which had an aim to attempt to 
increase the activity of novocaine in a similar way. He concludes 
that the addition of phenol in the amount of 3 per mille, increases 
the power of novocaine without irritating the tissues into which it is 
injected. Its power as a local anaesthetic of surface absorption is, 
also, greatly increased and prolonged. 

HAROLD GRIMSDALE. 


(12) Barrett, Sir James (Melbourne).— Accommodation in mono- 
tremes and marsupials. Med. Jl. of Australia, p. 198, February 
6, 1932. 

(12) Sir James Barrett has worked on the optical characters of 
the eyes of monotremes and marsupials, and especially on the range 
of accommodation. The method adopted was to examine the eyes 
by retinoscopy and then, if possible, perform a single or double 
iridectomy. Later the refraction was estimated with the eye 
quiescent and also during the application of a faradic current to the 
corneal margin. This method was satisfactory in the case of monkeys. 

‘ In the echidna, the wombat and the koala no accommodation 
could be detected by the methods employed. The echidna has 
no ciliary muscle and the marsupials (wallaby) have a_ small 
longitudinal strip. 

Sir James Barrett stresses the importance of further work on the 
methods of accommodation occurring in the animal. His general 
impression is that, from an optical point of view, the eyes of the 
animals named were very imperfect. It is possible that the eyes of 
the wallaby and kangaroo may be better developed. 

H. B. STALLarRD. 


(13) Alexander, F. W. (Teddington).—Reading of Braille by 
sight. Lancet, November 14, 1931. 


(13) Ina letter to the Editor of the Lancet, Alexander refers to 
the fatigue experienced by sighted teachers of Braille, very few of 
whom read by touch alone. The embossing, of whatever kind it be, 
is very trying to the normal reader. He has found that the following 
method helps greatly in the deciphering : — Over the Braille embossed 
page spread a sheet of pencil or soft typewriting carbon paper and 
gently press with the fingers and palm of the hand so that the dark 
pigment may cover the tops of the prominences, causing the bosses 
to stand out distinctly, thereby making deciphering easier and thus 


relieving eyestrain. 
ERNEST THOMSON. 
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BOOK NOTICES 





The Anatomy of the Eye and Orbit. By EUGENE WOLFF. 
Pp. 301, Illustrations 173,‘Crown 4to. London: H. K. Lewis 
and Co., Ltd. 1933. Price, 31/6. 

The author of this work is to be congratulated on many things, 
but first and foremost on the fact that he has written a book which 
gives the anatomy of the eye as well as of the orbit. Here indeed 
is the ophthalmologist’s complete anatomy, written lucidly and 
illustrated in the way an anatomy book should be, namely by line 
diagrams and wash drawings and not by photographs of -wet 
specimens. A drawing can be faithful to nature and yet represent 
more than the unaided camera, a point which is made evident time 
and again in the numerous illustrations in this volume. A large 
number of these are from the author’s own dissections. The fact 
that he is an ophthalmologist as well as an anatomist gives an added 
value to his work, since the dissections show points of clinical as 
well as of purely anatomical interest. A good example of this is a 
set of three serial dissections (Figs. 90-92) of the orbit from above, 
in which in addition to the orbital contents, there are represented 
the ethmoidal air cells and the frontal sinus in a way which makes 
one realize the close and extensive relationships of their structures 
to the eye and its appendages. With regard to the subject matter 
of the book, it consists of a systematic account of the bony structure 
of the orbit, the eye, its adnexa and cerebral connections. There 
are also chapters on the normal appearances of the eye as seen with 
the slit-lamp and corneal microscope, on the development of the 
eye and on its comparative anatomy. One is glad to see this last 
included in a standard reference book since its perusal cannot but 
help readers to a fuller understanding of the human eye. 

Where so much is excellent, it may be invidious to criticise, but 
the diagram on page 135 seems to be of little assistance in 
elucidating the actions of the extra-ocular muscles other than the 
internal and external recti. In the text, the author divides these 
into main and subsidiary, but Fig. 74 makes it appear as though 
these muscles had only one action, apart from producing wheel 
motion, and is also confusing in that the superior oblique has to 
appear below the circle which represents the eye, and the inferior 
oblique above it. The other diagrams as has already been said 
however, are so good that their merits far outweigh any criticism 
which may be made against one of them. The drawing of a dis- 
section (Fig. 77) to show the course of the third and fourth nerves 
for instance is an admirable example of simplicity and lucidity. It 
is not only the illustrations which cal] for praise, the letterpress and 
general arrangement are of equal merit and eminently readable. 
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The book is one which will have permanent value, to the student as 
a means of learning his anatomy and to the man established in 
practice as a vade mecum which he will often consult. 


Histoire Abrégée des Vicissitudes et Succés dans le Traitement 
du Décollement de la Rétine. By N. BERCIOUX. Pp. 158. 
Lausanne: Librairie Payot and Cie. 1933. Price, 4 francs. 


There must be few nowadays who cannot look back to the period 
when retinal detachment was the bugbear of ophthalmic surgery, 
leading in the vast majority of instances to blindness of one or both 
eyes in spite of all treatment. 

That this unhappy state of affairs is at the present time much 
ameliorated is due to the work of Jules Gonin, whose assistant, 
Noélle Bercioux has now published an excellent epitome of the 
history of the various attempts which have been made in the past 
to treat cases of retinal detachment. She begins with Saint-Yves, 
who, in 1736, was relying on a broth compound of crayfish. The 
reviewer is here reminded of the fact that the arch and satirical 
Laurence Sterne, writing from Montpellier in 1764, added the 
following postscript to his letter:—‘ My physicians have almost 
poisoned me with what they call bouillons refraichissants—'tis a 
cock flayed alive and boiled with poppy seeds, then pounded in a 
mortar, afterwards passed through a sieve—There is to be one 
crawfish in it, and I was gravely told it must be a male one—a 
female would do me more hurt than good.” Did Saint-Yves order 
male crayfish for his detachments in the male sex ? 

The first chapter deals with the attempts of evacuation of the 
sub-retinal fluid, first practised by James Ware in 1812, treatment 
by compression bandage and subconjunctival injections. In the 
next section are retailed the attempts to control hypotony, to 
increase the intra-ocular pressure and those which aimed at reducing 
the size of the globe. The third chapter describes the attempts to 
create an adhesive choroido-retinitis which date from Bowman in 
1863 and from Galezowski nine years later. In chapter four the 
traction exercised on the retina by the vitreous is discussed... The 
final chapter, comprising about half the book, is given over to 
the pathological studies of Leber of which Gonin’s treatment is the 
brilliant outcome. A table of case-reports for the years 1928-1932 
shows the way in which surgeons all over the world have followed 
Gonin’s technique. This technique is described together with the 
various apparatus designed to facilitate localization of the retinal 
tear, and finally other methods of treatment as those of Lindner 
and Guist, Weve, and Safar are discussed. 

The book is well got up, is well documented and easy to read. 
It forms a very pleasant literary memorial of Gonin’s pioneer work 


and there should be a big demand for it. 
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CORRESPONDENCE 


ACCOMMODATION IN FISHES 





To the Editors of THe BritisH JouRNAL OF OPHTHALMOLOGY. 


S1rS,—I am much obliged to Mr. M. S. Mayou for his courtesy 
and for the trouble he has taken to state explicitly the facts he has 


elicited with regard to fresh-water fish. 

Professor Osborne has drawn my attention to the fact that Hess 
noted failure to produce any change on electrical stimulation of a 
sturgeon’s eye. 

It is obvious that a complete survey of the refraction and accom- 
modation (where it exists) in the eyes of all fishes is desirable and 
should be made with the fish in water. This might be done at a 
Marine Biological Station where the necessary facilities are available. 

The variation in the accommodation and necessary structures 
from Cephalapods to Primates is so remarkable in the apparently 
causeless variations that nothing new would surprise any one who 
had looked into the problem. The existing knowledge raises the 
fundamental biological problem. Why should these suppressions 
and variations occur and what is the cause? If and when an 
answer can be given it will illuminate many other biological con- 
ditions at present unexplainable. 

It is my misfortune that a geographical factor, viz., a distance of 
13,000 miles renders a full personal discussion of this fascinating 
problem impossible. 


JAMES W. BARRETT. 


MELBOURNE, 
May, 1933. 


To the Editors of THE BRITISH JOURNAL OF OPHTHALMOLOGY. 


DEAR SIRS,—I shall be obliged if you will insert a few lines 
about my new instruments in your journal. 

A new forceps for intracapsular extraction of cataract.—The 
forceps is made of stainless steel and is given a double curve at the 
end, so that without undue depression it is easily brought to bear 
on the anterior surface of the lens. 

At each end there is a bisected cup and on closure of the blades 
there is perfect apposition of the cups. The tips are blunt so that 
there is no danger of injuring the capsule. 
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When the capsule is caught between the cups it forms a knuckle 
which can be easily seen through the cornea. Once the capsule is 
gripped it seldom slips or tears provided the cataract is of a suitable 
variety for intracapsular extraction. 

I have done 150 extractions with this forceps with splendid results. 

This forceps is made by Messrs. Down Bros., of London, and is 
a very handy and well finished instrument. 

The hook or lens expressor.—This instrument is like an ordinary 
tenotomy hook with a knobat the end; but the curve is so modified 


a Ss 








that gentle pressure can be easily applied in a desired direction 
without interference from the surrounding parts. This expressor 
is also made by Messrs. Down Bros. 

Whilst reading the Archives of Ophthalmology of November, 1932, 
I came across the description of a special scissors by B. Treutler. 
The same idea had struck me at about the same time in 1931, and 
I had asked Messrs. Down Bros., of London, to make a cystotome 
scissors for me. The main idea was to make the outer edges and 
the point of De Wecker’s scissors sharp, so that with closed blades 
you can pierce the cornea and capsule. Once you have pierced the 
capsule it is an easy matter to rip it open by opening the blades 
and you can regulate the size of the opening in the capsule by your 





fingers. In this way tough capsules which have resisted the sharpest 
knives can be easily cut and the force applied being centrifugal there 
is no drag on the ciliary body and therefore no danger of subsequent 
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inflammation. The puncture in the cornea is also very small and 
heals up rapidly. : 

I have found this cystotome scissors very useful for iridotomies 
also, 


Yours faithfully, 


R. P. RATNAKAR. 








NOTES 


Mr. H. B. STALLARD has been elected Assis- 

Appointments tant Surgeon to the Roya) London Ophthalmic 

Hospital; and Mr. C. D. Shapland has _ been 

elected Assistant Ophthalmic Surgeon to University College 
Hospital. 








FUTURE ARRANGEMENTS 


1933 


October 6.—Midland Ophthalmological Society, Annual Meeting, 
at Birmingham and Midland Eye Hospital. 

December 5.—Midland Ophthalmological Society, at Birmingham 
and Midland Eye Hospital. 











CONTEMPORARY OPHTHALMIC LITERATURE 


American Journal of Ophthalmology. /une, 1933. 


Peter. The treatment of non-paralytic squint. 
FERREE and RAND. The eye as a factor in the difference in hue between daylight 


and twilight. 


Row.anp. Visual field studies. 

BURTON CHANCE. Dr. Randall as an ophthalmologist. 
PASCAL. Simultaneous comparison in subjective testing. 

Por. Ophthalmoplegia totalis. 

O’CoNNoR. Lens removal for high myopia. é 
Martow. Recent observations on the prolonged occlusion test. 





‘’’ CONTEMPORARY OPHTHALMIC LITERATURE 


Archives of Ophthalmology. June, 1933. 


BENEDICT. Retrobulbar neuritis and diseases of the nasal accessory sinuses. 
APPLEMAN. Intra-capsular extractions by the Knapp method: a report on one 


hundred cases. 
HOLTH. Atropine contra-indicated both before and after iridencleisis for glaucoma. 


MILTON GriscoM. The new Wills Hospital. 
LouRIE. What is wrong in the application of the theory of focal infection ? 


FERREE and RAND. Interpretation of refractive conditions in the peripheral field 
: of vision. 

SCALA and SPIEGEL. Effect of stimulation of posterior longitudinal fasciculus on 
ocular muscles. 

STATTI. Retinitis juxta-papillaris: report of a case. 

PASCAL. Stereoscopic exercises in ametropia: a new use of the stereoscope for 
developing tolerance to the lenses correcting errors of refraction. 

WECHSLER. Partial cortical blindness with preservation of colour vision: report 
of a case following asphyxia (carbon monoxide poisoning ?); a consideration 
of the question of colour vision and its cortical localization. 


Kirpy. Cataract and diabetes. 


Annales d’Oculistique. May, 1933. 


DupvuyY-DUTEMPS. Observations on a thousand plastic dacryostomies. 
D1az-CaNnEJA. Gutzeit’s method of external dacryocystorhinostomy. 
REDSLOB and TREMBLAY. Study on the gaseous exchanges on the surface of 


the eye. 


Archives d’Ophtalmologie. June, 1933. 


WEEKERS. Treatment of orbital varicocele. The comparative effect of radium 


and sclerosing injections. , 
BEAUVIEUX and BESSIERE. Ocular troubles in the course of the two leukaemic 
syndromes, 


MIcHAIL. Intra-scleral epithelial cyst. 
PERRIN and WERTHEIMER. Pulsating exophthalmos, ligature of the internal 


carotid artery. 
DvucuEtT. Anatomical lesions of neuro-paralytic keratitis. 


Revue Internationale du Trachome. July, 1933. 


Morax. Microbiological aetiology of trachoma. 
THYGESON. Microbiological aetiology of trachoma. 


Drxon. A source of trachoma hitherto unreported. 
SEDAN. Results of 150 intra-dermic reactions of Tricoire in trachoma. 


Jungs. The school and the struggle against trachoma. 


Revue d'Optique. April, 1933. 


LE GRAND. On the precision of visual photometry. 


Riviere and Rocarp. Visibility of lighted ends by a projector. 


DARGENTON. Note on a property of the refraction of pencils of luminous rays. 
Application to the computation of brilliance. 


Klinische Monatsblatter fir Augenheilkunde. June, 1933. 


ARRUGA,. The difficulty of finding the retinal tear. 

LinpNER. Extensive experience of the undermining method of retina] detachment 
with retinal perforation behind the ocular pole. 

The detachment operation with caustic potash and its extensive swelling. 


GUIST, 
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BARTELS. Extensive observations on Guist and Weve's detachment operation. 


Szity and MAcHEMER. Comparative examination by animal experiments, of the 
efficacy of various operative methods for the treatment of retinal detach- 


ment, 


Archivio di Ottalmologia. March, 1933. 


TRISTAINO. Ocular phenomena following the heating and cooling of the superior 
cervical ganglion. 

MARCHESINI. Partial trichiasis, electrolysis of the eyelashes. 

CUSUMANO,. On expulsive haemorrhage after cataract operation. 


Bollettino d’Oculistica. May, 1933. 


Panico. Concretions of the lamina vitrea of the choroid. 
GUALDI. On the relation of the pupillary reaction to the convergence of the 


monoculous. 
CUSUMANO. On tuberculosis of the conjunctiva. 


ANELLI. Micropsia with mydriasis. 
Fontana. Ona case of bullous keratitis. o 
PRISTER. Tentative therapy in atrophy of the optic nerve. 


June, 1933. 


LAZARESCU. Xeroderma pigmentosum with slow manifestation. 
Panico _ Intermittent dacryops. 
SALA, Further contribution to the clinical and histo-pathological knowledge of 


xanthomatosis bulbi. 
Lampis. Cholesterin in an aniridic eye. 


BAUMGART. Considerations on Vogt’s exofoliatio superficialis capsulae. 
FonTANa. The velocity of sedimentation of erythrocytes in individuals affected 
with phlyctenular conjunctivitis. 


BonFiGuio. A leech attached to an eye. 


Lettura Oftalmologica. October, 1932. 


AGNELLO. Retinitis proliferans from indirect trauma of the eye. 
PERGOLA. Considerations on the diffusion of trachoma at Quartu St. Elena. 


January, 1933. 


BARDANZELLU. The dimensions of the orbit in diverse types of skulls. 
FARINA. On galvanocauterisation in the surgical treatment of keratoconus. 


“Archivos de Oftalmologia Hispano-Americanos. une, 1933. 


MARQUEZ. Aesthetic treatment of the slight forms of blepharoptosis. 


Martin and Cangja. Biological treatment of ocular herpes. 
ARJONA. False vision of relief for strong contrasts of colours. 


ABapia. Contribution to the study of the treatment of cavernous sinus thrombosis. 


Revista Oto-Neuro-Oftalmologica. April, 1933. 


BAILLIART. Cinematograph of the fundus of the eye. 
HarTuNG and ALvAaRO. Mastoiditis and retrobulbar neuritis. 











